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(54) PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a projection type 
display device capable of obtaining a bright projection 
picture without brightness irregularity by increasing the 
quantity of light passing through the pixel aperture part 
of a liquid crystal device so as to sharply improve light 
utilization efficiency. 

SOLUTION: Light emitted from a light source part 10 is 
separated into plural intermediate luminous fluxes 202 by 
a first optical component 200, and transmitted to a 
second optical component 300 as a secondary light 
source picture. The component 300 converts it into the 
secondary light source picture constituted of one kind of 
a polarizing luminous flux and transmits it to a liquid 
crystal device part 40. The micro lens array board 402 of 
the part 40 transmits it to the pixel aperture part of the 
liquid crystal device 401 as a tertiary light source 
picture. 
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MECHANICAL TRANSLATION OF JP-A-10-11472 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st secondary light source image formation means which forms two or 
more 1st secondary light source images on an abbreviation same flat surface from the 
light by which outgoing radiation was carried out from the light source and said light 
source, The 2nd secondary light source image formation means which forms an increase 
and the 2nd secondary light source image carried out for two or more 1st secondary light 
source images formed by said 1st secondary light source image formation means on the . 
abbreviation same flat surface 2 twice, A 3rd light source image formation means to 
form a 3rd light source image from the 2nd [ said ] secondary light source image formed 
by said 2nd secondary light source image formation means on the abbreviation same 
flat surface, It has a modulation means to modulate the light by which outgoing 
radiation was carried out from said 3rd light source image formation means by the pixel. 
The ratio of the array pitch of the lengthwise direction of said 3rd light source image 
and a lateral array pitch The projection mold display characterized by determining the 
optical property of said 1st secondary light source image formation means or a 3rd light 
source image formation means that it will become the ratio of the array pitch of the 
lengthwise direction of said pixel, and a lateral array pitch, and abbreviation identitas. 
[Claim 2] The projection mold display characterized by determining the optical property 
of said 1st secondary light source image formation means in claim 1 so that the ratio of 
the array pitch of the lengthwise direction of said 2nd secondary light source image and 
a lateral array pitch may serve as a ratio of the array pitch of the lengthwise direction of 
said pixel, and a lateral array pitch, and abbreviation identitas. 

[Claim 3] The projection mold display characterized by determining the optical property 
of said 1st secondary light source image formation means in claim 1 so that the ratio of 
1/2 of the array pitch of the length of said 1st secondary light source image and a 



horizontal array pitch may serve as a ratio of the array pitch of the lengthwise direction 
of said pixel of said modulation means, and the pitch of a lateral array, and abbreviation 
identitas. 

[Claim 4] It is the projection mold display with which it has the flux of light division 
lens of two or more rectangles with which said 1st secondary light source image 
formation means was arranged on the abbreviation same flat surface in either of claims 
1-3, and the aspect ratio of the flux of light division lens of said rectangle is 
characterized by being the aspect ratio and abbreviation identitas of an illuminated 
field of said modulation means. 

[Claim 5] A color separation means to separate into two or more colored light the light 
by which outgoing radiation was carried out from said light source in either of claims 
1-4, Said two or more modulation means to modulate each colored light separated by 
said colored light separation means, respectively, The projection mold display 
characterized by having a colored light composition means to compound each colored 
light modulated with said each modulation means, and the projection optical system 
which projects said colored light compounded by said synthetic means. 
[Claim 6] The light source and a flux of light division means to divide the incoming 
beams from said light source into two or more medium flux of lights, and to form two or 
more light source images, A polarization separation means to divide each of two or more 
of said medium flux of lights into the polarization flux of light which has two kinds of 
polarization directions, and the polarization generating means equipped with a 
polarization conversion means to arrange the polarization direction of two kinds of 
polarization flux of lights separated by said polarization separation means, It has a 
modulation means by which the micro lens has been arranged at said polarization 
generating means side. So that said modulation means may be equipped with two or 
more pixels and the ratio of the array pitch of the lengthwise direction of a light source 
image and the lateral array pitch which are formed of said micro lens may serve as a 
ratio of the array pitch of the lengthwise direction of said pixel, and a lateral array pitch, 
and abbreviation identitas The projection mold display characterized by determining 
the optical property of said flux of light division means or said micro lens. 
[Claim 7] The projection mold display characterized by determining the optical property 
of said flux of light division means so that the ratio of the array pitch of the lengthwise 
direction of a light source image and the lateral array pitch which are formed by said 
polarization generating means may serve as a ratio of the array pitch of the lengthwise 
direction of said pixel, and a lateral array pitch, and abbreviation identitas in claim 6. 
[Claim 8] The projection mold display characterized by determining the optical property 



of said flux of light division means so that the ratio of the 1/2 of the array pitch of the 
length of two or more of said light source images and the horizontal array pitch which 
are formed by said flux of light division means may serve as a ratio of the array pitch of 
the length of said pixel, and a horizontal array pitch, and abbreviation identitas in 
claim 6. 

[Claim 9] It is the projection mold display with which it has the flux of light division 
lens of two or more rectangles with which said flux of light division means was arranged 
on the abbreviation same flat surface in either of claims 6-8, and the aspect ratio of the 
flux of light division lens of said rectangle is characterized by being the aspect ratio and 
abbreviation identitas of an illuminated field of said modulation means. 
[Claim 10] The projection mold display characterized by some or all of said flux of light 
division lens being a decentered lens in claim 9. 

[Claim 11] It is the projection mold display characterized by consisting of the 1st lens 
plate which consists of two or more of these cardiac lenses with which said flux of light 
division means was arranged on the abbreviation same flat surface in either of claims 
6-8, and the 2nd lens plate which consists of two or more cylindrical lenses arranged on 
the abbreviation same flat surface. 

[Claim 12] The projection mold display characterized by a part or all of said micro lens 
being the lens of a toric configuration in claim 6. n< ; 

[Claim 13] In either of claims 6-12 said polarization separation means The polarization 
separation side which divides each of two or more of said medium flux of lights into the 
polarization flux of light which has two kinds of polarization directions, And the 
projection mold display characterized by having two or more polarization separation 
units equipped with the reflector which makes the outgoing radiation of one side carry 
out in the direction of outgoing radiation and the abbreviation same direction of the 
polarization flux of light of another side among two kinds of polarization flux of lights 
which were formed in said polarization separation side and parallel, and were separated 
by said polarization separation side. 

[Claim 14] It is the projection mold display characterized by what said micro lens was 
constituted for by the micro lens of a refractive -index distribution pattern in either of 
claims 6-13. 

[Claim 15] It is the projection mold display characterized by what was constituted by 
the micro lens to which the closest packing of said micro lens was carried out in either of 
claims 6- 14. 

[Claim 16] A colored light separation means to divide the outgoing radiation light from 
said light source into two or more colored light in either of claims 6-15, Said two or more 



modulation means to modulate each colored light separated by said colored light 
separation means, respectively, The projection mold display characterized by having a 
colored light composition means to compound each colored light modulated with said 
each modulation means, and the projection optical system which projects each colored 
light compounded by said color composition means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of the projection mold 
display which carries out the enlarged display of the image formed in liquid crystal 
equipment on a screen. 
[0002] 

[Description of the Prior Art] As optical system of a projection mold display, 
improvement in efficiency for light utilization and equalization of the illuminance 
distribution of the illumination light are mentioned to the important problem which 
should be solved. By raising efficiency for light utilization, it is because the display 
condition which does not have the nonuniformity of brightness by equalizing 
illuminance distribution in a brighter display condition again is realizable. 
[0003] Here, as a technique which raises the homogeneity of the illumination light, as 
the typical example, as indicated by JP,3*111806,A, the thing using the optical system 
(integrator optical system) which divides the light from the light source into two or more 
medium flux of lights is known. 

[0004] In the component which, on the other hand, has a pixel like liquid crystal 
equipment, since the area rate per [ which pixel opening which light passes according to 
improvement in a pixel consistency occupies ] pixel (numerical aperture) falls, the 
technique of raising a substantial numerical aperture using a micro lens is known. That 
is, the flux of light divided while dividing the illumination-light bundle by each micro 
lens arranged corresponding to pixel opening is condensed, respectively, it is in the 
condition which made the diameter of the flux of light thin, and the light transmittance 
(namely, efficiency for light utilization) in a component is raised by passing pixel 
opening. Consequently, efficiency for light utilization can be raised and a bright image 
can be obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the array of the pixel of the 



light source image formed with the lens plate which constitutes integrator optical 
system, and a modulation element is not in agreement even if it adopts simply the 
modulation element by which the micro lens has been arranged in this way as the 
projection mold display which adopted integrator optical system, as a result, a 
projection image cannot become an ununiformity and cannot obtain a bright image, 
either. 

[0006] Then, by paying one's attention to the property of light which a modulation 
element needs, this invention leads effectively the light by which outgoing radiation was 
carried out from the light source to pixel opening of a modulation element, raises 
efficiency for light utilization substantially, and makes it a technical problem to propose 
the projection mold display with which the projection image which does not have 
nonuniformity brightly is obtained. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the 1st projection mold display of this invention The 1st secondary light source 
image formation means which forms two or more 1st secondary light source images on 
an abbreviation same flat surface from the light by which outgoing radiation was 
carried out from the light source and said light source, The 2nd secondary light source 
image formation means which forms an increase and the 2nd secondary light source 
image carried out for two or more 1st secondary light source images formed by said 1st 
secondary light source image formation means on the abbreviation same flat surface 2 
twice, A 3rd light source image formation means to form a 3rd light source image from 
the 2nd [ said ] secondary light source image formed by said 2nd secondary light source 
image formation means on the abbreviation same flat surface, It has a modulation 
means to modulate the light by which outgoing radiation was carried out from said 3rd 
light source image formation means by the pixel. It is characterized by determining the 
optical property of said 1st secondary light source image formation means or a 3rd light 
source image formation means that the ratio of the array pitch of the lengthwise 
direction of said 3rd light source image and a lateral array pitch will serve as a ratio of 
the array pitch of the lengthwise direction of said pixel, and a lateral array pitch, and 
abbreviation identitas. 

[0008] According to the above-mentioned configuration, since two secondary light source 
image formation means are used, it becomes possible to reduce the brightness 
nonuniformity of a projection image substantially. And the ratio of the array pitch of the 
lengthwise direction of a 3rd light source image, and a lateral array pitch Since the 
optical property of the 1st secondary light source image formation means or a 3rd light 



source image formation means is determined that it will become the ratio of an array 
pitch and abbreviation identitas whose (it is only hereafter called "the ratio of an array 
pitch") it is a pixel, It becomes possible from the light source to lead effectively the light 
by which outgoing radiation was carried out to pixel opening of a modulation element, 
and it becomes possible to obtain a very bright projection image. 

[0009] In the projection mold indicating equipment of the above 1st, the ratio of the 
array pitch of the 2nd secondary light source image so that it may become the ratio of 
the array pitch of a pixel, and abbreviation identitas Or so that the ratio of 1/2 of the 
array pitch of the length of the 1st secondary light source image and a horizontal array 
pitch may serve as a ratio of the pitch of the array of said pixel of said modulation 
means, and abbreviation identitas If the optical property of said 1st secondary light 
source image formation means is determined, no matter what means [ 3rd light source 
image formation ] it may use, it is possible to correspond only by changing the optical 
property of the 1st secondary light source image formation means. 

[0010] That is, although generally formed by the micro lens in many cases, if it is made 
to change the optical property of the 1st secondary light source image formation means, 
a 3rd light source image formation means can use the micro lens which has the general 
spherical-surface configuration which does not have a toric curved surface, and it will 
become easy to produce [ of a micro lens ] it. 

[0011] moreover, the flux of light division lens of two or more rectangles arranged on the 
abbreviation same flat surface as 1st secondary light source image formation means in 
the projection mold display of the above 1st - having - the aspect ratio of a flux of light 
division lens - the aspect ratio of the illuminated field of said modulation means, and 
abbreviation - the same thing is employable, thus, each image formed with the flux of 
light division lens when the aspect ratio of a flux of light division lens was set up 
according to the aspect ratio of the illuminated field set up more greatly a little rather 
than the effective image formation field of a modulation means - respectively an 
illuminated field and abbreviation — it can be made to superimpose on an illuminated 
field in the same magnitude Therefore, it is possible for the illuminance distribution of 
the illuminated field of a modulation means to become still more uniform, and to obtain 
few projection images of brightness nonuniformity further. 

[0012] Furthermore, a color separation means to separate into two or more colored light 
the light by which outgoing radiation was carried out from said light source in the 
projection mold display of the above 1st, Said two or more modulation means to 
modulate each colored light separated by said colored light separation means, 
respectively, By establishing a colored light composition means to compound each 



colored light modulated with said each modulation means, and the projection optical 
system which projects said colored light compounded by said synthetic means The small 
projection mold display with which it can be bright with a display and color 
repeatability can display a good color picture with high resolution is realizable. 
[0013] Next, a flux of light division means for the projection mold display of this 
invention 2nd to divide the incoming beams from the light source and said light source 
into two or more medium flux of lights, and to form two or more light source images, A 
polarization separation means to divide each of two or more of said medium flux of 
lights into the polarization flux of light which has two kinds of polarization directions, 
and the polarization generating means equipped with a polarization conversion means 
to arrange the polarization direction of two kinds of polarization flux of lights separated 
by said polarization separation means, It has a modulation means by which the micro 
lens has been arranged at said polarization generating means side. So that said 
modulation means may be equipped with two or more pixels and the ratio of the array 
pitch of the lengthwise direction of a light source image and the lateral array pitch 
which are formed of said micro lens may serve as a ratio of the array pitch of the 
lengthwise direction of said pixel, and a lateral array pitch, and abbreviation identitas 
It is characterized by determining the optical property of said flux of light division 
means or said micro lens. 

[0014] According to the above-mentioned configuration, the projection mold display of 
this invention After dividing into two or more flux of lights the random polarization flux 
of light by which outgoing radiation is carried out from the light source and changing 
each of those flux of lights into the polarization flux of light which has about one kind of 
polarization direction, in order to carry out superposition association on a modulation 
means and to illuminate a modulation means, Can illuminate a modulation means to 
homogeneity according to the flux of light to which the polarization direction was equal, 
and further the polarization flux of light which carried out incidence to the modulation 
means It is condensed by the micro lens put side by side for the modulation means, 
dividing into two or more flux of lights again, and, for a ********** reason, the 
effectiveness that efficiency for light utilization in a modulation means can be made 
very high is on the pixel of a modulation means. In addition, in the generating process of 
the polarization flux of light, it is hardly accompanied by optical loss. Therefore, 
efficiency for light utilization in a projection mold display can be made very high, it is 
bright and the projection mold display which can display a projection image without 
brightness nonuniformity can be realized. Therefore, even when it is going to realize the 
projection mold display which can display a very bright projection image using a light 



source lamp with a dramatically big optical output, the cooling system which prevents 
the temperature rise of a modulation means is small, and can realize a projection mold 
display quiet [ the noise ] and small that it can respond [ therefore ]. 
[0015] Here, as a modulation means, the liquid crystal equipment of a transparency 
mold or a reflective mold etc. can be used. 

[0016] Moreover, the light source section has many which are generally constituted by 
the light source lamp and the reflector, and a metal halide lamp, a xenon lamp, a 
halogen lamp, etc. can use a paraboloid reflector, an ellipse reflector, a spherical" surface 
reflector, etc. as a reflector as a light source lamp again. 

[0017] In the above-mentioned configuration, since the device in which the light source 
image (secondary light source images) formed with the polarization generating means is 
transmitted as a new light source image (3rd light source image) on the pixel of a 
modulation means by the micro lens is adopted, there is not necessarily no need of 
forming a micro lens so that the micro lens currently formed in the micro-lens array 
plate may correspond by the pixel of a modulation means, and 1 to 1. Namely, there is 
not necessarily no need of making in agreement the number of the micro lenses of a 
micro-lens array plate and the number of the pixels of a modulation means, and the 
number of micro lenses should just be 1 for an integer of the number of the pixels of a 
modulation means. In this case, two or more secondary light source images will be 
transmitted on two or more pixels by one micro lens. 

[0018] A micro lens can obtain easily front faces, such as a glass ingredient, a 
transparent-glass-ceramics ingredient, and a resin ingredient, cutting and by carrying 
out press molding and the Mitsunari mold. 

[0019] Moreover, although the micro lens is once produced to another substrate 
(micro-lens array plate) and you may attach and use for a modulation means as a 
micro-lens array plate, what was made from the beginning in one can also be used for 
some substrates which constitute a modulation means, and thin-shape*izing and 
lowcost-izing of a modulation means can be achieved in that case. 

[0020] So that the ratio of the array pitch of a light source image and the ratio of the 
array pitch of a pixel which are formed by the polarization generating means may serve 
as abbreviation identitas in the projection mold indicating equipment of the above 2nd 
Or the ratio of the 1/2 of the array pitch of the length of two or more light source images 
and the horizontal array pitch which are formed by the flux of light division means can 
adopt what determined the optical property of said flux of light division lens so that it 
may become the ratio of the array pitch of a pixel, and abbreviation identitas. 
[0021] The optical property of a flux of light division means can be easily changed by 



constituting for example, a flux of light division means from a lens plate with which the 
part or all consisted of decentered lenses, or combining the 2nd lens plate which consists 
of the 1st lens plate which consists of two or more of these cardiac lenses, and two or 
more cylindrical lenses. It is because the formation location of a condensing image 
(secondary light source images) is controllable by the activity of such a lens free, so the 
method of the array of a condensing image can be made easily equivalent to the method 
of the array of the pixel of a modulation means by it. 

[0022] The micro lens which has by this the general spherical-surface configuration 
which does not have a toric curved surface can be used, and production of a micro lens 
becomes easy. 

[0023] the flux of light division lens of two or more rectangles arranged on the 
abbreviation same flat surface as 1st secondary light source image formation means in 
the projection mold display of the above 2nd - having - the aspect ratio of the flux of 
light division lens of scene - the aspect ratio of the illuminated field of said modulation 
means, and abbreviation the same thing is employable, thus, each image formed with 
the flux of light division lens when the aspect ratio of a flux of light division lens was set 
up according to the aspect ratio of the illuminated field set up more greatly a little 
rather than the effective image formation field of a modulation means - respectively - 
an illuminated field and abbreviation - it can be made to superimpose on an 
illuminated field in the same magnitude Therefore, it is possible for the illuminance 
distribution of the illuminated field of a modulation means to become still more uniform, 
and to obtain few projection images of brightness nonuniformity further. 
[0024] What is necessary is on the other hand, just to let a part or all of said micro lens 
be the lens of a toric configuration in the projection mold display of the above 2nd, in not 
changing the optical property of a flux of light division lens. With the lens of a toric 
configuration, since the lens curvatures of X shaft orientations and Y shaft orientations 
differ, in case secondary light source images are transmitted, spacing of the array of 
secondary light source images can be independently changed by X shaft orientations 
and Y shaft orientations, respectively. Therefore, since secondary light source images 
can be transmitted on the pixel of a modulation means even if it is in the condition 
which does not have the method of the array of secondary light source images, and the 
method of arrangement of the pixel of a modulation means in parallelism relation, it is 
effective in the degree of freedom of a design of optical system improving. Moreover, 
with this configuration, since the 1st optical element and condenser lens array which 
are a flux of light division means can be made to serve a double purpose with the same 
lens array object, low cost-ization of optical system can be attained. 



[0025] The polarization separation side where said polarization separation means 
divides each of two or more of said medium flux of lights into the polarization flux of 
light which has two kinds of polarization directions in the projection mold display of the 
above 2nd, And it is formed in said polarization separation side and parallel, and can 
consider as the configuration which has two or more polarization separation units 
equipped with the reflector which makes the outgoing radiation of one side carry out in 
the direction of outgoing radiation and the abbreviation same direction of the 
polarization flux of light of another side among two kinds of polarization flux of lights 
separated by said polarization separation side. 

[0026] By adopting such a polarization separation means, it becomes possible to perform 
polarization separation in few tooth spaces, and a projection mold display can be 
miniaturized. 

[0027] In addition, in the configuration using such a polarization separation means, the 
parallelized lens for parallel izing the flux of light by which outgoing radiation is 
carried out from a polarization generator can be considered as the configuration 
arranged between a polarization generator and a modulation means. In that case, 
magnitude of the 3rd light source image which can improve the condensing engine 
performance in a micro lens, therefore is formed can be made small, and a 3rd light 
source image can be easily formed by the pixel top of a polarization means. Therefore, 
there is effectiveness which can improve further the efficiency for light utilization in a 
modulation means. 

[0028] Moreover, in order to condense the medium flux of light by which outgoing 
radiation is carried out from a flux of light division means, respectively and to lead to a 
polarization separation means, the condenser lens array which arranged the flux of 
light division lens which constitutes a flux of light division means, and the condenser 
lens of the same number in the shape of two-dimensional, and constituted them can be 
considered as the configuration arranged between a flux of light division means and a 
polarization separation means. In that case, it becomes possible to lead each medium 
flux of light to the specific location on each polarization separation unit efficiently, and 
there is effectiveness which can improve further the efficiency for light utilization in a 
polarization generating means. In addition, a condenser lens array can also be united 
with a polarization separation means, and is effective in the ability to reduce the optical 
loss in an interface in that case. 

[0029] Furthermore, the joint lens for carrying out superposition association of the 
polarization flux of light to which the polarization direction by which outgoing radiation 
is carried out from a polarization generating means was equal on a modulation means 



can be considered as the configuration arranged between a polarization generating 
means and a modulation means. In that case, there is effectiveness which makes easier 
superposition association on the modulation means of the polarization flux of light to 
which the polarization direction was equal. Moreover, there is secondary effectiveness 
that the lighting area size on a modulation means can be changed easily, by changing 
the lens property (scale factor) of a joint lens. 

[0030] The gobo for carrying out incidence of each of the medium flux of light by which 
outgoing radiation is carried out from a flux of light division means only to the part of 
the polarization separation side of each polarization separation unit further again can 
be considered as the configuration arranged between a flux of light division means and 
a polarization separation unit. In that case, since the medium flux of light which carries 
out direct incidence to the reflector of a polarization separation unit can be eliminated 
and the medium flux of light can be led only to a polarization separation side, it can 
prevent that the polarization flux of light which has other polarization directions mixes 
in the polarization flux of light by which outgoing radiation is carried out from a 
polarization generator. Therefore, when liquid crystal equipment is used for a 
modulation means, the amount of optical absorption in the polarizing plate put side by 
side to liquid crystal equipment can be reduced, and it is effective in the ability to 
prevent the temperature rise of liquid crystal equipment and a polarizing plate. 
Furthermore, parallelism becomes possible [ using the light source which carries out 
outgoing radiation of the bad outgoing radiation light ] by installation of a gobo. In 
addition, it can also unite with a condenser lens array or a polarization separation 
means, and a gobo has the effectiveness which can miniaturize optical system in that 
case. 

[0031] In the projection mold display of the above 2nd, the micro lens which consists of a 
micro lens of a refractive-index distribution pattern may be adopted. In that case, since 
it is possible to carry out flattening of the front face of a micro-lens array plate, a 
micro-lens array plate and a modulation means can be unified easily, and it is effective 
in the ability to reduce the optical loss in a micro-lens array plate, a modulation means, 
and an interface. 

[0032] Moreover, the micro lens by which the closest packing was carried out may be 
adopted. In this case, since a lens can be arranged without a clearance, there is 
effectiveness which can improve further the efficiency for light utilization in a 
micro-lens array plate. 

[0033] In addition, a micro-lens array plate is good also as a configuration united with 
the modulation means. In that case, since the optical loss in the interface of a micro-lens 



array plate and a modulation means can be reduced, there is effectiveness which can 
improve further the efficiency for light utilization in a modulation means. Especially, 
the same substrate, then a modulation means can be thin-shape-ized for a micro-lens 
array plate and the substrate which constitutes a modulation means. 
[0034] Furthermore, a colored light separation means to divide the outgoing radiation 
light from said light source into two or more colored light in the projection mold display 
of the above 2nd, Said two or more modulation means to modulate each colored light 
separated by said colored light separation means, respectively, If a colored light 
composition means to compound each colored light modulated with said each 
modulation means, and the projection optical system which projects each colored light 
compounded by said color composition means are established, it is bright, and the 
expression nature of a color is good and can realize the small projection mold display 
which can display a color picture with high resolution. 
[0035] 

[Embodiment of the Invention] Below, each example of this invention is explained with 
reference to a drawing. In addition, let three directions which intersect perpendicularly 
mutually for convenience be X shaft orientations (longitudinal direction), Y shaft 
orientations (lengthwise direction), and Z shaft orientations (the direction of a system 
optical axis) in each following example. Moreover, in each example, the same sign is 
given to the part which has the same function, and duplication of explanation is avoided. 
[0036] (Example l) Drawing 1 is the outline block diagram having shown superficially 
the optical important section of the projection mold display which applied this invention. 
The profile configuration of the projection mold display 1 of this example is carried out 
from the liquid crystal equipment section 40 as the light source section 10 arranged in 
accordance with the system optical axis L (Z shaft orientations) and the secondary light 
source image formation means 20, and a modulation means, and the projection lens 50 
which constitutes projection optical system. The random polarization flux of light by 
which outgoing radiation was carried out is changed into one kind of polarization flux of 
light to which the polarization direction was mostly equal with the secondary light 
source image formation means 20 from the light source section 10, the liquid crystal 
equipment section 40 is illuminated, and it results in the screen 60 which is a projection 
side through the projection lens 50. In addition, the liquid crystal equipment of a 
transparency mold is used for the liquid crystal equipment section of this example. 
[0037] the profile configuration is carried out from the light source lamp 101 and the 
paraboloid reflector 102, and the light source section 10 reflects in an one direction the 
light emitted from the light source lamp with the paraboloid reflector 102 - having 



abbreviation - it becomes the parallel flux of light and incidence is carried out to the 
secondary light source image formation means 20. Here, the light source section 10 is 
arranged so that the light source optical axis R of the light source section 10 may be in 
the condition of having carried out the parallel shift, in the direction of X to the system 
optical axis L only in the fixed distance D tit is equivalent to one fourth of the breadth of 
a flux of light division lens). 

[0038] Next, the secondary light source image formation means 20 consists of the 1st 
optical element 200 as a flux of light division means, and the 2nd optical element 300 
which mainly functions as a polarization generating means. 

[0039] As the appearance is shown in drawing 2 , two or more flux of light division 
lenses 201 which have a rectangle-like appearance (opening configuration) arrange the 
1st optical element 200 in the shape of a rectangular matrix, and it consists of on XY 
flat surface. Moreover, the physical relationship of the light source section 10 and the 
1st optical element 200 is set up so that the light source optical axis R may come to the 
core of the 1st optical element 200. The light which carried out incidence to the 1st 
optical element 200 is divided into two or more medium flux of lights 202 by the flux of 
light division lens 201, and forms the condensing image (secondary light source images) 
203 of the number of flux of light division lenses, and the same number in the location 
which the medium flux of light within a flat surface vertical to the system optical axis L 
( drawing 1 XY flat surface) converges according to a condensing operation of a flux of 
light division lens simultaneously. Since this condensing image is exactly a light source 
image formed through a flux of light division lens, below, it is called secondary light 
source images. 

[0040] In addition, the appearance configuration on XY flat surface of the flux of light 
division lens 201 is set up so that the configuration and analog of an illuminated field of 
liquid crystal equipment 401 which constitute the liquid crystal equipment section 40 
may be made. In this example, the liquid crystal equipment which has an oblong long 
effective image formation field (length' a horizontal aspect ratio 3^4) in the direction of X 
on XY flat surface is assumed. An illuminated field is a field where a light source image 
should be projected on liquid crystal equipment 401, and in order to give a margin to the 
effective image formation field of liquid crystal equipment, it is usually more greatly set 
up a little rather than the effective image formation field, each image formed with the 
flux of light division lens when the aspect ratio of a flux of light division lens was set up 
according to the aspect ratio of this illuminated field " respectively - an illuminated 
field and abbreviation - it can be made to superimpose on an illuminated field in the 
same magnitude Therefore, it is possible for the illuminance distribution of the 



illuminated field of a modulation means to become still more uniform, and to obtain few 
projection images of brightness nonuniformity further, this example length [ of an 
illuminated field ]: - since the horizontal aspect ratio is set to 3^4, the aspect ratio 
beside vertical -of the flux of light division lens 201 is also set to about 3*4. Therefore, the 
ratio of the array pitch of X shaft orientations of a flux of light division lens and the 
array pitch of Y shaft orientations is 1:3/4. 

[0041] Moreover, the method of the array of a flux of light division lens is not limited in 
the shape of [ as shown in drawing 2 R> 2 ] a rectangular matrix. For example, **** of 
the flux of light division lens which constitutes even lines to **** of the flux of light 
division lens which constitutes odd lines may be the so-called delta arrangement which 
shifted to X shaft orientations mutually. 

[0042] The decentered lens is used for some flux of light division lenses 201 which 
constitute the 1st optical element, and the formation location of secondary light source 
images formed with a flux of light division lens is adjusted. Drawing 3 is this cardiac 
lens (lens with which the lens optical axis was set up centering on the lens) only with 
the common flux of light division lens which is drawing having shown the location of the 
lens optical axis in each flux of light division lens, and constitutes the 3rd line from 
drawing 3 , and all of the 1st of others, 2, and the flux of light division lens that 
constitutes 4 or 5 lines are the decentered lenses which the lens optical axis 210 shifted 
to Y shaft orientations. However, all of the lens property of a series of flux of light 
division lenses which constitute the same line are the same. Consequently, it arranges 
in the shape of a rectangular matrix, and a series of secondary light source images are 
formed, as shown in drawing 4 (when the secondary light source image formation means 
20 is seen from the light source section 10 side). However, the ratio of the array pitch of 
X shaft orientations of secondary light source images and the array pitch of Y shaft 
orientations is Vl/2, and differs from the ratio (1^3/4) of the array pitch of X shaft 
orientations of a flux of light division lens and Y shaft orientations in the 1st optical 
element. This is because the decentered lens which the lens optical axis shifted to Y 
shaft orientations is used for some flux of light division lenses which constitute the 1st 
optical element, consequently is because only the array pitch in Y shaft orientations of 
secondary light source images became narrow. In addition, depending on the number of 
the flux of light division lenses which constitute the 1st optical element, or the method 
of the array, all flux of light division lenses may turn into a decentered lens. 
Furthermore, it is possible to replace with the 1st optical element 200 of this example, 
and to adjust only the array pitch [ in / as a configuration / Y shaft orientations of 
secondary light source images ] using the 1st optical element constituted only using this 



cardiac lens and the cylindrical lens which condenses light only to an one direction. 
[0043] From the condenser lens array 310, a gobo 370, the polarization separation unit 
array 320, the selection phase contrast plate 380, and the joint lens 390, the 2nd optical 
element 300 is complex by which a profile configuration is carried out, and is arranged 
in a vertical flat surface ( drawing 1 XY flat surface) to the system optical axis L near 
the location in which secondary light source images 203 by the 1st optical element 200 
are formed. After this 2nd optical element 300 divides each of the medium flux of light 
202 into P polarization flux of light and S polarization flux of light spatially, it arranges 
the polarization direction of one polarization flux of light, and the polarization direction 
of the polarization flux of light of another side, and has the function in which each 
polarization flux of light to which the polarization direction was mostly equal is led to 
the effective image formation field of liquid crystal equipment 401. 

[0044] The condenser lens array 310 arranges the flux of light division lens 201 which 
has the almost same composition as the 1st optical element 200, namely, constitutes the 
1st optical element 200, and the condenser lens 311 of the same number in the shape of 
a matrix, and has the function drawn while condensing each medium flux of light 202 in 
the specific location of the polarization separation unit array 320. Therefore, according 
to the property of the medium flux of light formed of the 1st optical element, the lens 
property of each condenser lens is respectively optimized in consideration of the point 
with ideal the light which carries out incidence to a polarization separation unit array 
having the inclination of the chief ray parallel to the system optical axis L. Therefore, 
the condenser lens array of this example uses a decentered lens for the part, and is 
constituted. Here, a condenser lens array may be arranged in the location (side near the 
1st optical element) distant from the gobo 370 or the polarization separation unit array. 
Moreover, depending on the property of the configuration of secondary light source 
image formation means 20 the very thing, and the light by which outgoing radiation is 
carried out from the light source section 10, a condenser lens array is also omissible. 
When the parallelism of the flux of light which carries out incidence to the 1st optical 
element especially is very good, it is good also as a configuration which omitted the 
condenser lens array from the 2nd optical element. 

[0045] It is constituted so that two or more face shields 371 which show the appearance 
with the slash in drawing as shown in drawing 5 , and two or more effective areas 372 
may arrange regularly, and the flux of light which carried out incidence to the face 
shield 371 is interrupted, and, as for the flux of light which carried out incidence to the 
effective area 372, a gobo 370 passes a gobo 370 as it is. That is, the gobo 370 has the 
function which controls the flux of light penetrated according to the location on a gobo. 



Moreover, the location of a face shield 371 and an effective area 372 is set up so that it 
may limit on the polarization separation side 331 of the polarization separation unit 330 
which mentions later the location in which secondary light source images 203 are 
formed. Although what formed selectively the film of protection-fronr light nature which 
becomes the plate -like transparent body which consists of a glass plate etc. from the 
chromium film, the aluminum film, etc. as a gobo 370 is used in this example, what 
prepared opening may be used for the plate of protection-from-light nature like an 
aluminum plate. Moreover, in forming a face shield 371 like this example using the film 
of protection-fronrlight nature, even if it forms the film of protection-lronrlight nature 
directly on the condenser lens array 310 or the polarization separation unit array 320 
mentioned later, the same function can be demonstrated, and there is an advantage that 
components mark do not increase in this case. In addition, a gobo can be omitted when 
the light source to which parallelism carries out outgoing radiation of the good flux of 
light is used. 

[0046] Next, the polarization separation unit array 320 is making the configuration that 
two or more polarization separation units 330 arranged the appearance in the shape of 
a matrix as shown in drawing 6 . The method of the array of a polarization separation 
unit is equivalent to the lens property of the flux of light division lens 201 which 
constitutes the 1st optical element 200, and the method of those arrays. Namely, in this 
example, while arranging a flux of light division lens in the shape of a rectangular 
matrix Since a decentered lens is used for some flux of light division lenses, the 1st 
optical element is constituted and the array pitch in Y shaft orientations of secondary 
light source images is narrowed especially, The polarization separation unit array is 
constituted using the polarization separation unit of the magnitude corresponding to 
the array pitch of secondary light source images by arranging them all in the shape of a 
rectangular matrix to the same direction. Therefore, length on XY flat surface of a 
polarization separation unit- The horizontal aspect ratio is 1*2. 

[0047] In addition, when all the polarization separation units of a **** same train are 
the same polarization separation units, while the direction which used the polarization 
separation unit array which arranged and constituted the polarization separation unit 
long and slender to Y shaft orientations in X shaft orientations can reduce the optical 
loss in the interface between polarization separation units to Y shaft orientations, it is 
advantageous to them at the point that the manufacturing cost of a polarization 
separation unit array can be reduced. Furthermore, while it is also possible to abolish 
the interface between **** polarization separation units to X shaft orientations and 
being able to reduce the optical loss in the interface between polarization separation 



units also in this case, the manufacturing cost of a polarization separation unit array 
can be reduced. 

[0048] As the appearance is shown in drawing 7 , the polarization separation unit 330 is 
the structure of the shape of the square pole which equipped the interior with the 
polarization separation side 331 and the reflector 332, and has the function to divide 
spatially into P polarization flux of light and S polarization flux of light each of the 
medium flux of light which carries out incidence to a polarization separation unit. 
Length on XY flat surface of a polarization separation unit: Since the horizontal aspect 
ratio is 1^2, it is arranged so that the polarization separation side 331 and a reflector 
332 may be located in a line with a longitudinal direction (X shaft orientations). Here 
the polarization separation side 331 and a reflector 332 a polarization separation side 
the system optical axis L receiving - the inclination of about 45 degrees - nothing *- 
and It is arranged so that nothing and the cross section (equal to the area of S outgoing 
radiation side 334 mentioned later) to which the cross section (equal to the area of P 
outgoing radiation side 333 mentioned later) which a polarization separation side 
projects on XY flat surface, and a reflector project on XY flat surface further may 
become equal about a condition with a reflector parallel to a polarization separation side. 
Therefore, in this example, the breadth Wp on XY flat surface of the field where the 
polarization separation side 331 exists, and the breadth Wm on XY flat surface of the 
field where a reflector 332 exists are equal, and it is set up so that each may become half 
[ of the breadth W on XY flat surface of a polarization separation unit 1. In addition, 
generally, a polarization separation side is a dielectric multilayer, and a reflector can be 
formed by the dielectric multilayer or the aluminum film. 

[0049] The light which carried out incidence to the polarization separation unit 330 is 
divided into P polarization flux of light 335 which passes through a polarization 
separation side, without changing a travelling direction, and S polarization flux of light 
336 which changes a travelling direction in the direction of the reflector 332 which is 
reflected in respect of polarization separation and adjoins in the polarization separation 
side 331. Outgoing radiation of the P polarization flux of light 335 is carried out from a 
polarization separation unit through P outgoing radiation side 333 as it is, S 
polarization flux of light 336 changes a travelling direction again in a reflector 332, will 
be in a condition almost parallel to P polarization flux of light 335, and outgoing 
radiation will be carried out from a polarization separation unit through S outgoing 
radiation side 334. Therefore, it separates into two kinds of polarization flux of lights, P 
polarization flux of light and S polarization flux of light, from which the polarization 
direction differs with a polarization separation unit, and outgoing radiation of the 



random polarization flux of light which carried out incidence to the polarization 
separation unit is carried out towards the almost same direction from the location (P 
outgoing radiation side and S outgoing radiation side) where polarization separation 
units differ. 

[0050] As mentioned above, since the number of the flux of lights increases twice when 
the flux of light passes a polarization separation unit, the number of the secondary light 
source images formed in the polarization separation unit is seen from the outgoing 
radiation side side of a polarization separation unit, and it increases and looks the same 
to [ twice ]. That is, as shown in drawing 8 , within the polarization separation unit 
array, two secondary light source images, secondary light source images 204 (right-hand 
side) by P polarization flux of light and secondary light source images 205 (left-hand 
side) by S polarization flux of light, are formed in one polarization separation unit in the 
condition of becoming a longitudinal direction (X shaft orientations) and ranking with a 
pair. The array pitch of a secondary **** light source image is narrow substantially at X 
shaft orientations at U/2, and when secondary light source images increased in number 
to X shaft orientations as compared with the case where the formation condition of this 
secondary light source image is previously shown in drawing 4 shows that the ratio of 
the array pitch of X shaft orientations of secondary light source images and the array 
pitch of Y shaft orientations is 1-1. That is, to the array pitch and Y shaft orientations of 
a secondary **** light source image, both the array pitches of a secondary **** light 
source image are U/2, it is equal to X shaft orientations, and all secondary light source 
images are arranged in the shape of a rectangular matrix. An important thing is the 
point that the method of the array of this secondary light source image corresponds 
thoroughly with the method of the array of pixel opening of the liquid crystal equipment 
mentioned later here. 

[0051] If it puts in another way so that it may lead the medium flux of light to the field 
to which the polarization separation side of a polarization separation unit exists, 
therefore the medium flux of light may carry out incidence to the center section of the 
polarization separation side in a polarization separation unit, since a polarization 
separation unit has the above functions, the physical relationship of each polarization 
separation unit and each condenser lens and the lens property of a condenser lens are 
set up so that secondary light source images may be formed. Especially, in this example, 
in order to arrange so that the medial axis of each condenser lens may come to the 
center section of the polarization separation side in each polarization separation unit, 
the condenser lens array 310 is arranged where only the distance equivalent to one 
fourth of the breadth W of a polarization separation unit is shifted in the direction of X 



to the polarization separation unit array 320. 
[0052] Again, it explains based on drawing 1 . 

[0053] A gobo 370 does as the polarization separation unit array 320 and the condenser 
lens array 310, it is arranged so that the core of each effective area 372 of a gobo 370 
and the core of the polarization separation side 331 of each polarization separation unit 
330 may be mostly in agreement, and the opening breadth (aperture width of the 
direction of X) of an effective area 372 is set as the magnitude of the abbreviation one 
half of the breadth W of the polarization separation unit 330. consequently, the flux of 
light which hardly existed since the medium flux of light which carries out not through 
a polarization separation side, and carries out direct incidence to a reflector was 
beforehand interrupted by the face shield of a gobo, but passed the effective area of a 
gobo - the " all will carry out incidence of almost only to a polarization separation side. 
Therefore, by installation of a gobo, in a polarization separation unit, incidence will be 
carried out to a direct reflector and the flux of light which carries out incidence to the 
polarization separation side which adjoins through a reflector will not almost exist. The 
magnitude of secondary light source images generally formed according to extent of the 
parallelism of the flux of light by which outgoing radiation is carried out from the light 
source changes. Therefore, since secondary light source images formed become small 
when the light source to which parallelism emits the good flux of light is used, Since 
secondary light source images become large when the light source to which parallelism 
emits the bad flux of light is used although the flux of light which carries out direct 
incidence to the reflector of a polarization separation unit hardly exists, The flux of light 
which carries out direct incidence exists in the reflector of a polarization separation unit 
mostly, and these flux of lights will be absorbed with the polarizing plate (not shown) 
put side by side to liquid crystal equipment 401, and will cause the temperature rise of a 
polarizing plate. Therefore, when the light source to which parallelism emits the bad 
flux of light is used, the temperature rise of a polarizing plate can be prevented by 
installing a gobo. 

[0054] The selection phase contrast plate 380 with which lambda / 2 phase-contrast 
plate 381 has been arranged regularly is installed in the outgoing radiation side side of 
the polarization separation unit array 320. That is, lambda / 2 phase-contrast plate 381 
is arranged only at the part of P outgoing radiation side 333 of the polarization 
separation unit 330 which constitutes the polarization separation unit array 320, and 
lambda / 2 phase-contrast plate 381 is not installed in the part of S outgoing radiation 
side 334 (see drawing 7 ). According to such an arrangement condition of lambda / 2 
phase-contrast plate, in case P polarization flux of light by which outgoing radiation was 



carried out from the polarization separation unit passes lambda / 2 phase -contrast plate, 
it receives a revolution operation of the polarization direction and is changed into S 
polarization flux of light. On the other hand, since S polarization flux of light by which 
outgoing radiation was carried out from S outgoing radiation side does not pass lambda 
/ 2 phase-contrast plate, the polarization direction does not change but passes a 
selection phase contrast plate with S polarization flux of light. When the above is 
summarized, it means that the medium flux of light with the random polarization 
direction had been changed into one kind of polarization flux of light (in this case, S 
polarization flux of light) by the polarization separation unit array 320 and the selection 
phase contrast plate 380. 

[0055] The flux of light which the joint lens 390 is arranged and was arranged with S 
polarization flux of light with the selection phase contrast plate is led to the effective 
image formation field of liquid crystal equipment 401 with a joint lens, and 
superposition association is carried out on the effective image formation field at the 
outgoing radiation side side of the selection phase contrast plate 380. Here, the joint 
lens 390 does not need to be one lens object, and may be the aggregate of two or more 
lenses like the 1st optical element 200. Moreover, it is also possible to omit a joint lens 
depending on the installation include angle of the lens property of the condenser lens 
311 mentioned above and the flux of light division lens 201, the arrangement condition 
or the polarization separation side of the polarization separation unit 330, or a reflector. 
[0056] If the function of the 2nd optical element 300 is summarized, superposition 
association of the medium flux of light 202 (that is, effective area started with the flux of 
light division lens 201) divided by the 1st optical element 200 will be carried out by the 
2nd optical element 300 on the effective image formation field of liquid crystal 
equipment 401. It can come, simultaneously the medium flux of light which is the 
random polarization flux of light is spatially divided into two kinds of polarization flux 
of lights from which the polarization direction differs by the intermediate polarization 
separation unit array 320, and it is changed into about one kind of polarization flux of 
light in case the selection phase contrast plate 380 is passed. Here, a gobo 370 is 
arranged at the incidence side of the polarization separation unit array 320, since it has 
composition in which the medium flux of light carries out incidence only to the 
polarization separation side 331 of the polarization separation unit 330, there is almost 
no medium flux of light which carries out incidence to the polarization separation side 
331 through a reflector 332, and the class of polarization flux of light by which outgoing 
radiation is carried out from the polarization separation unit array 320 is limited to 
about one kind. Therefore, most effective image formation fields of liquid crystal 



equipment 401 will be mostly illuminated by homogeneity by one kind of polarization 
flux of light. 

[0057] The profile configuration of the liquid crystal equipment section 40 is carried out 
from the micro-lens array plate 402 arranged at the incidence side (light source side) of 
the parallel ized lens 405 arranged at the incidence side (light source side) of liquid 
crystal equipment 401 and liquid crystal equipment, the outgoing radiation side 
condenser lens 406 arranged at the outgoing radiation side (projection lens side) of 
liquid crystal equipment, and liquid crystal equipment 401. 

[0058] Drawing 9 shows the cross-section structure of liquid crystal equipment 401 and 
the micro-lens array plate 402. Liquid crystal equipment 401 has the composition that 
the liquid crystal layer 472 was pinched between the liquid crystal substrate 471 with 
which the electrode which is not illustrated was formed, and the opposite substrate 475 
with which the protection -from -light layer 473 and the electrode which is not illustrated 
were formed. Moreover, the micro-lens array plate 402 has the composition that the 
micro lens 403 was formed on the micro-lens substrate 476 so that it might correspond 
by the pixel opening 474 and 1 to 1. Here, the method of the array of the pixel in liquid 
crystal equipment 401 is a rectangular matrix-like, the array pitch of X shaft 
orientations of a pixel and the array pitch of the direction of Y are equal, and the 
configuration of the pixel opening 474 is also a square -like mostly. Therefore, the 
method of the array of the pixel opening 474 and a micro lens 403 also has the shape of a 
rectangular matrix with the equal array pitch of X shaft orientations and Y shaft 
orientations. Here, when secondary light source images formed in a polarization 
separation unit array are arranged in the shape of a rectangular matrix and it takes 
into consideration that the array pitch of X shaft orientations and the array pitch of Y 
shaft orientations are equal, it turns out after all that the array condition of the pixel 
opening 474 of two kinds of secondary light source images 204 and 205 and liquid 
crystal equipment 401 formed of the polarization separation unit array 320 has perfect 
parallelism relation. In addition, it is good also as a configuration which formed the 
micro lens 403 directly on the opposite substrate 475, and omitted the micro-lens 
substrate 476. Moreover, the micro lens is effective at the point that the thing of a type 
(refractive-index distribution pattern) which obtains light-gathering power by forming 
the refractive-index distribution other than the thing of a type which obtains 
light-gathering power with a curved-surface configuration as shown in drawing 9 can 
also be used, especially in the case of the latter a micro-lens array plate and an opposite 
substrate can be optically unified since the front face of a micro-lens array plate can be 
made plate-like, and the optical loss in an interface can be reduced. 



[0059] An angle of divergence can be stopped with the parallelized lens 405 (if its 
attention is paid to the flux of light formed with one flux of light division lens, it will 
become the almost parallel flux of light with a parallel ized lens.), incidence is carried 
out to the micro-lens array plate 402 installed in liquid crystal equipment 401, it is 
condensed by each micro lens 403, and the illumination-light bundle which carried out 
incidence to the liquid-crystal equipment section 40 constituted as mentioned above 
forms the condensing image 470 in the pixel opening 474. Since this condensing image 
470 is exactly a projection image of secondary light source images, below, it is called a 
3rd light source image. The micro lens is formed so that it may correspond by pixel 
opening and 1 to 1, but in this example, it is formed at drawing 9 in two or more pixel 
openings 474 to which two or more 3rd light source images 470 correspond by one micro 
lens so that it may be shown. Conversely, if it sees, the 3rd light source image 470 
formed in one pixel opening will be a light source image formed of two or more micro 
lenses 403. Even if it unifies two or more micro lenses 403, it is not necessary to form 
this so that it may mean that it is possible to form a 3rd light source image in the pixel 
opening 474 similarly, therefore a micro lens 403 may be corresponded by 1 to 1 to the 
pixel opening 474. That is, it is not necessary to necessarily make the number of micro 
lenses 403 the same as the number of pixels of liquid crystal equipment; and it may be 1 
for an integer of the number of pixels. If the micro-lens array plate 402 with which the 
micro lens 403 of the number of 1 for an integer of the number of pixels was formed is 
used, even if secondary light source images have arranged in the shape of a delta, they 
can respond without changing the array of a micro lens 403. 

[0060] When the function of the micro-lens array plate 402 is summarized, it means 
that image formation of two kinds of secondary light source images 204 and 205 formed 
of the polarization separation unit array 320 had been carried out to the pixel opening 
474 of liquid crystal equipment 401 as a 3rd light source image 470 by each micro lens 
403 formed on the micro-lens substrate 476. Since the method of the array of secondary 
light source images formed in the polarization separation unit array 320 is the same as 
the method of the array of the pixel opening 474 of liquid crystal equipment 401 as 
explained previously, all the secondary light source images 204 and 205 turn into the 
3rd light source image 470, and pass the pixel opening 474. Therefore, since most 
illumination-light bundles which carried out incidence to liquid crystal equipment 401 
can pass liquid crystal equipment 401, without being interrupted in the 
protection-from-light layer 473, the efficiency for light utilization in liquid crystal 
equipment 401 becomes very high. 

[0061] Again, it explains based on drawing 1 . In the liquid crystal equipment section 40, 



to the flux of light which passes liquid crystal equipment 401, the display information 
from the outside is included and an optical image is formed. A projection indication of 
the optical image formed here is given on a screen 60 through the projection lens 50. 
The outgoing radiation side condenser lens 430 arranged at the projection lens side of 
liquid crystal equipment 401 is arranged in order to draw effectively the flux of light 
which passed liquid crystal equipment 401 on a projection lens, and it can be omitted 
depending on the property of a projection lens. However, it is effective in that the 
efficiency for light utilization in the projection lens 50 can be improved according to a 
condensing operation of the micro lens 403 described previously if make liquid crystal 
equipment 401 adjoin, the outgoing radiation side condenser lens 406 is arranged, those 
divergence flux of lights are condensed and it leads to the projection lens 50, since the 
flux of light which carries out outgoing radiation of the liquid crystal equipment 401 is 
the divergence flux of light. 

[0062] Thus, in the constituted projection mold display 1, the liquid crystal equipment 
of the type which modulates one kind of polarization flux of light is used. Therefore, 
when the random polarization flux of light was led to liquid crystal equipment using the 
conventional lighting system, the light of the abbreviation one half of the random 
polarization flux of lights had the trouble of suppressing generation of heat of a 
polarizing plate and that it was large-sized and a cooling system with the big noise was 
required while efficiency for light utilization was bad, since it was absorbed with the 
polarizing plate (not shown) and changed to heat. Moreover, also in liquid crystal 
equipment, since the area rate per [ which a protection-fronrlight layer occupies ] pixel 
increased according to improvement in a pixel consistency and the degree by which an 
illumination-light bundle is interrupted in a protection-from-light layer became large, 
while efficiency for light utilization was bad, there was a trouble of suppressing 
generation of heat of liquid crystal equipment too and that it was large-sized and a 
cooling system with the big noise was required. However, in the projection mold display 
1 of this example, this trouble is improved substantially. 

[0063] According to the projection mold display 1 of this example, the random 
polarization flux of light by which outgoing radiation was carried out from the light 
source section 10 with namely, the secondary light source image formation means 20 
constituted by the 1st optical element 200 and 2nd optical element 300 While changing 
into about one kind of polarization flux of light, the effective image formation field of 
liquid crystal equipment 401 can be illuminated to homogeneity according to the flux of 
light to which the polarization direction was equal, and it has the effectiveness that a 
projection image without brightness nonuniformity can be obtained. All can almost be 



led to the effective image formation field of liquid crystal equipment 401. moreover, the 
light by which outgoing radiation is carried out from the light source section since it is 
hardly accompanied by optical loss in the generating process of the polarization flux of 
light - Furthermore, since pixel opening can be passed without interrupting many of 
light which carried out incidence to liquid crystal equipment 401 in the 
protection-from-light layer of liquid crystal equipment with the micro-lens array plate 
402 currently installed in liquid crystal equipment 401, Therefore, efficiency for light 
utilization is very high, and it has the effectiveness that a bright projection image can 
be obtained. 

[0064] Moreover, since the amount of optical absorption in the polarizing plate currently 
installed in liquid crystal equipment 401 can be dramatically lessened when a 
projection mold display is constituted using the modulation means which displays using 
the polarization flux of light like liquid crystal equipment, a cooling system required to 
suppress generation of heat of a polarizing plate and a modulation means can be 
miniaturized substantially. Since the gobo 370 is especially arranged inside the 2nd 
optical element 300, other unnecessary polarization flux of lights hardly mix into the 
illumination light which illuminates liquid crystal equipment at a display with liquid 
crystal equipment. So, there are very few amounts of optical absorption in the 
polarizing plate arranged at the side in which the light of liquid crystal equipment 
carries out incidence, and since the calorific value by optical absorption also decreases 
extremely, the cooling system for controlling the temperature rise of a polarizing plate 
or liquid crystal equipment can be miniaturized further. 

[0065] From the above thing, also when it is going to realize the projection mold display 
which can display a very bright projection image using a light source lamp with a 
dramatically big optical output, it can respond with a small cooling system, therefore 
the noise of a cooling system can also be made low, and a quiet and highly efficient 
projection mold display can be realized. 

[0066] Furthermore, according to the configuration of the effective image formation field 
of the liquid crystal equipment 401 which is an oblong rectangle configuration, two 
kinds of polarization flux of lights are made into the gestalt spatially divided into a 
longitudinal direction (X shaft orientations) in the 2nd optical element 300. Therefore, it 
is convenient for illuminating the liquid crystal equipment which did not make the 
quantity of light useless and carried out the oblong rectangle configuration. 
[0067] Generally, if the flux of light with the random polarization direction is simply 
divided into P polarization flux of light and S polarization flux of light, the width of face 
of the whole flux of light after separation will spread twice, and will also enlarge optical 



system according to it. However, by forming two or more minute condensing images by 
the 1st optical element, carrying out skillful ****** of the space where the light 
produced like those formation faults does not exist in the projection mold display of this 
invention, and arranging the reflector of a polarization separation unit to the space 
Since the broadening to the longitudinal direction of the flux of light which originates in 
separating into the two polarization flux of lights, and is produced is absorbed, the 
width of face of the whole flux of light did not spread, but has realized small optical 
system. In case this illuminates liquid crystal equipment, it means that there is almost 
no light which carries out incidence to liquid crystal equipment with a big include angle, 
therefore, the f number is small - even if it does not use the projection lens system of 
the diameter of macrostomia extremely, a bright projection image can be realized, 
consequently a small projection mold display can be realized. 

[0068] moreover, it is **** from one secondary light source image 203 formed in 
connection with dividing two kinds of polarization flux of lights into a longitudinal 
direction (X shaft orientations) in the 2nd optical element 300 with each flux of light 
division lens 201 of the 1st optical element 200 to a longitudinal direction - two 
secondary light source images 203 and 205 can be formed. That is, since secondary light 
source images 203 increase twice by the 2nd optical element 300, with the projection 
mold indicating equipment 1 of this example, it is by the 2nd optical element 300. There 
is no need of contracting the array pitch of secondary light source images of X shaft 
orientations to one half that what is necessary is to contract only the array pitch of Y 
shaft orientations to two thirds. Therefore, since it is not necessary to make eccentricity 
of a lens so high, the incidence effectiveness of a lens falls, and spherical aberration 
becomes large, and an image is not distorted or it does not carry out [ **** / that 
brightness decreases ]. 

[0069] (Modification 1 of an example l) The micro* lens array plate used in the example 
1 can be replaced with it although the appearance configuration in XY flat surface was 
constituted using the general micro lens which is a circle configuration, and the 
micro-lens array plate constituted by the micro lens of 6 angle configuration can also be 
used for it. Drawing 10 shows the corresponding state of the 3rd light source image 470 
formed of the micro lens 404 which makes 6 angle configuration, and its micro lens 404, 
and the pixel opening 474 of liquid crystal equipment 401. In addition, in this example, 
the activity of the 1st optical element 200 from which the flux of light division lens 201 
was constituted by four line x4 train by arranging is assumed. As shown in drawing, in 
this example, it has the composition that one micro lens 404 corresponds to four pixels 
of liquid crystal equipment 401, and the number of the 3rd light source images 470 



formed of one micro lens 404 serves as 32 [SEIKO l] individuals. 

[0070] Also in such a configuration, the same effectiveness as the case of the previous 
example 1 is expectable by adjusting the lens property and the arrangement condition of 
the polarization separation unit array 320 which constitutes the flux of light division 
lens 201 which constitutes the 1st optical element 200, and the 2nd optical element 300, 
and condenser lens array 310 grade, and making the array condition of secondary light 
source images and the array condition of the pixel opening 474 formed become 
parallelism relation. 

[0071] In addition, since a micro lens 404 can constitute the micro-lens array plate by 
which the closest packing was carried out, without producing a clearance between micro 
lenses 404 when the micro-lens array plate 402 is constituted using the micro lens 404 
of 6 angle configuration, the efficiency for light utilization in the micro-lens array plate 
402 can be raised further. 

[0072] There is some liquid crystal equipment which the pixel has arranged in the 
shape of a delta. Furthermore, such liquid crystal equipment Although used for the 
projection mold display of the veneer method which carries the light filter of three colors 
and displays a color picture on one pixel of liquid crystal equipment in many cases, such 
liquid crystal equipment is received. Since it is easy to make in agreement the array 
condition of a micro lens, and the array condition of pixel opening, the activity of the 
micro-lens array plate constituted by the micro lens of 6 angle configuration of this 
example is the optimal. 

[0073] (Modification 2 of an example l) The micro-lens array plate 402 constituted by 
the micro lens whose curved-surface configuration of a lens is a toric configuration can 
also be used. The lens of a toric configuration is a lens which has the curved -surface 
configuration from which the curvature configuration of a lens differs by X shaft 
orientations and Y shaft orientations. If this kind of lens is used, since the array 
condition of the 3rd light source image 474 formed of a micro lens can be independently 
changed by X shaft orientations and Y shaft orientations, it is not necessary to make in 
agreement with the array condition of the pixel opening 474 of liquid crystal equipment 
401 the array condition of secondary light source images formed of the 1st optical 
element 200 and 2nd optical element 300. For example, the ratio of the array pitch of X 
shaft orientations of secondary light source images and the array pitch of Y shaft 
orientations may be in a condition equal to the ratio of the array pitch of 1^3/4, i.e., X 
shaft orientations of a flux of light division lens and Y shaft orientations in the 1st 
optical element. Since that in that case can constitute the 1st optical element 200 with 
this cardiac lens altogether and it can make the 2nd condenser lens array of an optical 



element and 1st optical element serve a double purpose with the same lens array object, 
it can attain low cost-ization of optical system. 

[0074] (Example 2) The projection mold display of 3 plate type using the liquid crystal 
equipment of the transparency mold of three sheets can also be constituted on the basis 
of the projection mold display 1 shown in the example 1. 

[0075] Drawing 11 is the outline block diagram having shown the important section of 
the optical system of the projection mold display 2 of this example, and shows the 
configuration in XZ flat surface. The projection mold display 2 of this example has 
[ three place ] an increase and the composition which carried out in the liquid-crystal 
equipment of the transparency mold which adds colored-light composition ****** which 
compounds the colored light of a colored-light separation means divide a white light 
bundle into the colored light of three colors, and three colors, and forms a color picture 
there, modulates each colored light there based on display information, and forms a 
display image in it on the basis of the projection mold display 1 shown in an example 1. 
[0076] The projection mold display 2 of this example is equipped with the light source 
section 10 which carries out outgoing radiation of the random polarization flux of light 
to an one direction, and the random polarization flux of light by which outgoing 
radiation was carried out is changed into about one kind of polarization flux of light (in 
this example, it is S polarization flux of light) from this light source section 10 by the 
secondary light source image formation means 20. 

[0077] First, in the blue light green light reflex dichroic mirror 461 which is a colored 
light separation means, red light penetrates the flux of light by which outgoing 
radiation was carried out from this secondary light source image formation means 20, 
and blue glow and green light reflect it. It is reflected by the reflective mirror 463 and 
red light reaches the liquid crystal equipment 411 for red sunset through the 
parallelized lens 417. On the other hand, among blue glow and green light, it is 
reflected by the green light reflex dichroic mirror 462 which is a colored light separation 
means too, and green light reaches the liquid crystal equipment 412 for **** through 
the parallelized lens 418. Here, since the die length of an optical path is the longest 
among each colored light, blue glow has established the light guide means 430 which 
consisted of relay lens systems which consist of the incidence lens 431, a relay lens 432, 
and an outgoing radiation lens 433 to blue glow. That is, after being reflected by the 
reflective mirror 435 through the incidence lens 431, leading it to a relay lens 432 first, 
after blue glow penetrated the green light reflex dichroic mirror 462, and converging on 
this relay lens, by the reflective mirror 436, it is led to the outgoing radiation lens 433, 
and reaches the liquid crystal equipment 413 for blue lights through the parallelized 



lens 419 after an appropriate time. The parallel-ized lenses 417, 418, and 419 arranged 
at the side in which the light of three liquid crystal equipments 411, 412, and 413 
carries out incidence are installed in order to paralleHze each illumination- light bundle 
from the secondary light source image formation means 20, as the example 1 explained. 
In addition, the lens which unified the parallel-ized lens 419 and the outgoing radiation 
lens 433 of a light guide means which are put side by side to the liquid crystal 
equipment 413 for blue lights may be used. 

[0078] The micro-lens array plates 421, 422, and 423 are arranged at the side in which 
light carries out incidence to three liquid crystal equipments 411, 412, and 413, 
respectively, and secondary light source images formed in the secondary light source 
image formation means 20 are transmitted as a 3rd light source image in pixel opening 
(not shown) to which each liquid crystal equipment corresponds. That is, the most 
passes pixel opening (not shown) of the liquid crystal equipments 411, 412, and 413, 
without interrupting the illumination- light bundle which carried out incidence to each 
liquid crystal equipment in the protection-from-light layer (not shown) of the liquid 
crystal equipments 411, 412, and 413. 

[0079] After three liquid crystal equipments 411, 412, and 413 modulate each colored 
light and include the image information corresponding to each colored light, they carry 
out incidence of the modulated colored light to the cross dichroic prism 450 which is a 
colored light composition means. It is formed in the shape of a cross joint, and the 
dielectric multilayer of a red sunset echo and the dielectric multilayer of a blue light 
echo compound each modulation flux of light in the cross dichroic prism 450, and form a 
color picture in it. Amplification projection will be carried out on a screen 60 with the 
projection lens 50 which is projection optical system, and the color picture formed here 
will form a projection image. 

[0080] Thus, in the constituted projection mold display 2, the liquid crystal equipment 
of the type which modulates one kind of polarization flux of light is used. Therefore, 
when the random polarization flux of light was led to liquid crystal equipment using the 
conventional lighting system, the light of the abbreviation one half of the random 
polarization flux of lights had the trouble of suppressing generation of heat of a 
polarizing plate and that it was large-sized and a cooling system with the big noise was 
required while the utilization effectiveness of light was bad, since it was absorbed with 
the polarizing plate (not shown) and changed to heat. Moreover, also in liquid crystal 
equipment, since the area rate per [ which a protection-from-light layer occupies ] pixel 
increased according to improvement in a pixel consistency and the degree by which an 
illumination-light bundle is interrupted in a protection-from-light layer became large, 



while efficiency for light utilization was bad, there was a trouble of suppressing 
generation of heat of liquid crystal equipment too and that it was large-sized and a 
cooling system with the big noise was required. However, in the projection mold display 
2 of this example, this trouble is improved substantially. 

[0081] That is, in order to illuminate three liquid crystal equipments 411, 412, and 413 
according to the flux of light to which the random polarization flux of light by which 
outgoing radiation was carried out was changed into about one kind of polarization flux 
of light from the light source section 10 in the secondary light source image formation 
means 20 in the projection mold display 2 of this example, and the polarization direction 
was equal, there is dramatically little optical absorption in the polarizing plate put side 
by side to three liquid crystal equipments. Moreover, since superposition association of 
those polarization flux of lights is carried out on the effective image formation field of 
liquid crystal equipment, an effective image formation field is illuminated by 
homogeneity. Furthermore, in order to hardly be accompanied by optical loss in the 
generating process of the polarization flux of light, Can almost lead all to three liquid 
crystal equipments, and with the micro-lens array plates 421, 422, and 423 of the light 
by which outgoing radiation is carried out from the light source section installed in 
three liquid crystal equipments further again Pixel opening can be passed without 
interrupting many of light which carried out incidence to liquid crystal equipment in 
the protection-from-light layer of liquid crystal equipment. Therefore, efficiency for light 
utilization is very high, it is bright, and a projection image without brightness 
nonuniformity can be obtained. 

[0082] Moreover, since optical absorption in the polarizing plate put side by side to 
liquid crystal equipment can be lessened extremely, generation of heat by optical 
absorption is also suppressed, and the cooling system for controlling the temperature 
rise of a polarizing plate or liquid crystal equipment can be miniaturized substantially. 
Since the gobo 370 is especially arranged for the secondary light source image formation 
means 20, when the light source which carries out outgoing radiation of the bad flux of 
light of parallelism is used for the light source section, other unnecessary polarization 
flux of lights hardly mix at a display with liquid crystal equipment into the illumination 
light by which outgoing radiation is carried out from the light source section. Therefore, 
even when the light source which carries out outgoing radiation of the bad flux of light 
of parallelism is used, the description which was excellent in the above can be 
demonstrated. 

[0083] From the above thing, also when it is going to realize the projection mold display 
which can display a very bright projection image using a light source lamp with a 



dramatically big optical output, it can respond with a small cooling system, therefore 
the noise of a cooling system can also be made low, and a quiet and highly efficient 
projection mold display can be realized. 

[0084] Furthermore, in the 2nd optical element 300, two kinds of polarization flux of 
lights are spatially divided into the longitudinal direction (the direction of X). Therefore, 
it is convenient for illuminating the liquid crystal equipment which did not make the 
quantity of light useless and carried out the oblong rectangle configuration. 
[0085] As the previous example 1 was explained, in spite of having incorporated the 
polarization conversion optical element, with the projection mold display 2 of this 
example, the broadening of the flux of light which carries out outgoing radiation of the 
polarization separation unit array 320 is stopped. In case this illuminates liquid crystal 
equipment, it means that there is almost no light which carries out incidence to liquid 
crystal equipment with a big include angle, therefore, the f number is small - even if it 
does not use the projection lens system of the diameter of macrostomia extremely, a 
bright projection image can be realized, consequently a small projection mold display 
can be realized. 

[0086] moreover, it is **** from one secondary light source image 203 formed in 
connection with dividing two kinds of polarization flux of lights into a longitudinal 
direction (X shaft orientations) in the 2nd optical element 300 with each flux of light 
division lens 201 of the 1st optical element 200 to a longitudinal direction - two 
secondary light source images 203 and 205 can be formed. That is, since secondary light 
source images 203 increase twice by the 2nd optical element 300, there is no need of 
contracting the array pitch of secondary light source images of X shaft orientations to 
one half that what is necessary is to contract only the array pitch of Y shaft orientations 
by the projection mold indicating equipment 1 of this example to two thirds by the 2nd 
optical element 300. Therefore, since it is not necessary to make eccentricity of a lens so 
high, the incidence effectiveness of a lens falls, and spherical aberration becomes large, 
and an image is not distorted or it does not carry out [ **** / that brightness decreases ]. 
Moreover, since the cross dichroic prism 450 is used as a colored light composition 
means in this example, the miniaturization of equipment is possible. Moreover, since 
the die length of the optical path between the liquid crystal equipments 411, 412, and 
413 and a projection lens system is short, even if it uses the projection lens system of 
comparatively small aperture, a bright projection image is realizable. Moreover, since 
each colored light has established the light guide means 430 which only one optical path 
of the three optical paths constituted from this example by the relay lens system which 
the die length of an optical path becomes from the incidence lens 431, a relay lens 432, 



and the outgoing radiation lens 433 to the longest blue glow although the die length of 
the optical path differed, color nonuniformity etc. does not arise. 

[0087] In addition, the mirror optical system using the dichroic mirror of two sheets as a 
colored light composition means can also constitute a projection mold display. Of course, 
the bright high-definition projection image excellent in the utilization effectiveness of 
light can be formed like [ it is possible to incorporate the polarization lighting system of 
this example also in such a case, and ] the case where it is this example. 
[0088] (Example 3) The projection mold display of 3 plate type using the liquid crystal 
equipment of the reflective mold of three sheets can also be constituted on the basis of 
the projection mold display 1 shown in the example 1. 

[0089] Drawing 12 is the outline block diagram having shown the important section of 
the optical system of the projection mold display 3 of this example, and shows the 
configuration in XZ flat surface. The projection mold display 3 of this example is based 
on the projection mold display 1 shown in the example 1. The polarization beam splitter 
which changes the direction of outgoing radiation of the flux of light there according to 
the polarization direction, A colored light separation means to divide a white light 
bundle into the colored light of three colors, and a colored light composition means to 
compound the colored light of three colors and to form a color picture are added, and it 
replaces with the liquid crystal equipment of a transparency mold, and has composition 
using three liquid crystal equipments of a reflective mold. 

[0090] The projection mold display 3 of this example is equipped with the light source 
section 10 which carries out outgoing radiation of the random polarization flux of light 
to an one direction, and the random polarization flux of light by which outgoing 
radiation was carried out is changed into about one kind of polarization flux of light (in 
this example, it is S polarization flux of light) from this light source section 10 by the 
secondary light source image formation means 20. 

[0091] Incidence is carried out to a polarization beam splitter 480, it is reflected in 
respect of [ 481 ] polarization separation, and a travelling direction can be changed 90 
abbreviation and the flux of light by which outgoing radiation was carried out from this 
secondary light source image formation means 20 carries out incidence to the adjoining 
cross dichroic prism 450. Although the great portion of flux of light by which outgoing 
radiation is carried out from the secondary light source image formation means 20 is S 
polarization flux of light here The polarization flux of light (when it is this example, it is 
P polarization flux of light) in which the polarization direction differs from S 
polarization flux of light slightly may be mixing. The polarization flux of light (P 
polarization flux of light) from which that polarization direction differs passes through 



the polarization separation side 481 as it is, and outgoing radiation is carried out from a 
polarization beam splitter 480 (this P polarization flux of light does not serve as 
illumination light which illuminates liquid crystal equipment). 

[0092] It is separated into the three flux of lights, red light, green light, and blue glow, 
by the cross dichroic prism 450 according to wavelength, and incidence of the S 
polarization flux of light which carried out incidence to the cross dichroic prism 450 is 
carried out to the liquid crystal equipment 414 for red light of the reflective mold which 
corresponds, respectively, the liquid crystal equipment 415 for green light of a reflective 
mold, and the liquid crystal equipment 416 for blue glow of a reflective mold through 
the parallelized lenses 417, 418, and 419. That is, the cross dichroic prism 450 is 
functioning as a colored light separation means to the illumination light which 
illuminates liquid crystal equipment. The micro-lens array plates 421, 422, and 423 are 
arranged at the side in which light carries out incidence to three liquid crystal 
equipments 414, 415, and 416, respectively, and after having been condensed by the 
micro lens on a micro-lens array plate, incidence of the illumination-light bundle is 
carried out to pixel opening (not shown). 

[0093] Here, since the liquid crystal equipments 414, 415, and 416 used by this example 
are reflective molds, while they modulate each colored light in each liquid crystal 
equipment and include the display information from the outside corresponding to each 
colored light, they change the polarization direction of the flux of light by which 
outgoing radiation is carried out from each liquid crystal equipment, and carry out 
abbreviation reversal of the travelling direction of the flux of light. Therefore, according 
to display information, the reflected light from each liquid crystal equipment will be in 
P polarization condition selectively, and outgoing radiation will be carried out. Again, 
incidence of the modulation flux of light (P polarization flux of light serves as a subject) 
by which outgoing radiation was carried out from each liquid crystal equipment 414, 
415, and 416 is carried out to the cross dichroic prism 450, it is compounded by one 
optical image through the micro-lens array plates 421, 422, and 423 and the 
parallelized lenses 417, 418, and 419, and carries out incidence to the adjoining 
polarization beam splitter 480 again. That is, the cross dichroic prism 450 is functioning 
from liquid crystal equipment as a colored light composition means to the modulation 
flux of light by which outgoing radiation is carried but. 

[0094] Since the flux of light modulated with the liquid crystal equipments 414, 415, 
and 416 among the flux of lights which carried out incidence to the polarization beam 
splitter 480 is P polarization flux of light, it passes through the polarization separation 
side 481 of a polarization beam splitter 480 as it is, and forms an image on a screen 60 



through the projection lens 50. 

[0095] Thus, also in the constituted projection mold display 3, the liquid crystal 
equipment of the type which modulates one kind of polarization flux of light is used like 
the case of the previous projection mold display 2. Therefore, when the conventional 
lighting system which makes the random polarization flux of light the illumination light 
was used, since the amount of flux of lights which is separated by the polarization beam 
splitter 480 and led to the liquid crystal equipment of a reflective mold decreased in the 
abbreviation one half of the random polarization flux of lights, it had the trouble [ image 
/ with it / projection ] of being difficult to get. [ the bad utilization effectiveness of light, 
and ] [ bright ] However, in the projection mold display 3 of this example, this trouble is 
improved substantially. 

[0096] namely, the flux of light which carries out incidence to a polarization beam 
splitter 480 since the random polarization flux of light by which outgoing radiation was 
carried out is changed into about one kind of polarization flux of light from the light 
source section 10 in the secondary light source image formation means 20 in the 
projection mold display 3 of this example -* the - all are almost led to the liquid crystal 
equipments 414, 415, and 416 of three reflective molds as an illumination-light bundle. 
Moreover, since superposition association of those polarization flux of lights is carried 
out on the effective image formation field of liquid crystal equipment, an effective image 
formation field is illuminated by homogeneity. Furthermore, in order to hardly be 
accompanied by optical loss in the generating process of the polarization flux of light, 
Can almost lead all to three liquid crystal equipments, and with the micro-lens array 
plates 421, 422, and 423 of the light by which outgoing radiation is carried out from the 
light source section installed in three liquid crystal equipments further again Many of 
light which carried out incidence to liquid crystal equipment can be led to pixel opening, 
without being interrupted in the protection-from-light layer (not shown) of liquid crystal 
equipment. Therefore, efficiency for light utilization is very high, it is bright, and a 
projection image without brightness nonuniformity can be obtained. 
[0097] Furthermore, in the 2nd optical element 300, two kinds of polarization flux of 
lights are spatially divided into the longitudinal direction (the direction of X). Therefore, 
it is convenient for illuminating the liquid crystal equipment which did not make the 
quantity of light useless and carried out the oblong rectangle configuration. 
[0098] As the previous example 1 was explained, in spite of having incorporated the 
polarization conversion optical element, with the projection mold display 3 of this 
example, the broadening of the flux of light which carries out outgoing radiation of the 
polarization separation unit array 320 is stopped. In case this illuminates liquid crystal 



equipment, it means that there is almost no light which carries out incidence to liquid 
crystal equipment with a big include angle, therefore, the f number is small - even if it 
does not use the projection lens system of the diameter of macrostomia extremely, a 
bright projection image can be realized, consequently a small projection mold display 
can be realized. 

[0099] moreover, it is **** from one secondary light source image 203 formed in 
connection with dividing two kinds of polarization flux of lights into a longitudinal 
direction (X shaft orientations) in the 2nd optical element 300 with each flux of light 
division lens 201 of the 1st optical element 200 to a longitudinal direction ** two 
secondary light source images 203 and 205 can be formed. That is, since secondary light 
source images 203 increase twice by the 2nd optical element 300, with the projection 
mold indicating equipment 1 of this example, it is by the 2nd optical element 300. There 
is no need of contracting the array pitch of secondary light source images of X shaft 
orientations to one half that what is necessary is to contract only the array pitch of Y 
shaft orientations to two thirds. Therefore, since it is not necessary to make eccentricity 
of a lens so high, the incidence effectiveness of a lens falls, and spherical aberration 
becomes large, and an image is not distorted or it does not carry out [ **** / that 
brightness decreases ]. 

[0100] Generally, with the liquid crystal equipment of a reflective mold, when raising a 
pixel consistency, compared with the liquid crystal equipment of a transparency mold, 
there is the description which is easy to secure a to some extent high numerical 
aperture. However, in the liquid crystal equipment of a reflective mold, since the effect 
on the contiguity pixel by the horizontal electric field effect is not avoided when a pixel 
consistency is made very high and the pixel itself is made small, the rate of a 
protection-fronrlight layer must be increased and pixel opening must be made small. 
Therefore, when the liquid crystal equipment of a reflective mold is used, the optical 
configuration of this invention can demonstrate the outstanding description enough. 
[0101] In addition, although the cross dichroic prism is used as a colored light 
separation means and a colored light composition means, a projection mold display can 
consist of these examples also by replacing with it and using the dichroic mirror of two 
sheets. Of course, the bright high-definition projection image excellent in the utilization 
effectiveness of light can be formed like [ it is possible to incorporate the polarization 
lighting system of this example also in such a case, and ] the case where it is this 
example. 
[0102] 

[Effect of the Invention] According to this invention, the quantity of light of the flux of 



light which carries out incidence to each pixel opening of modulation means, such as 
liquid crystal equipment, can be made to increase substantially, as explained above. 
Therefore, the efficiency for light utilization in a modulation means can be improved 
substantially, and it has the effectiveness that it is bright and the projection mold 
display with which a projection image without brightness nonuniformity is obtained can 
be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the outline block diagram showing the optical system of the projection 
mold display concerning the example 1 of this invention. 

[Drawing 2] It is the perspective view of the 1st optical element concerning the example 
1 of this invention. 

[Drawing 3] It is drawing showing the location of the lens optical axis of the flux of light 
division lens which constitutes the 1st optical element. 

[Drawing 41 It is drawing showing the array condition of secondary light source images 
formed of the 1st optical element. 

[Drawing 51 It is the perspective view of the gobo concerning the example 1 of this 
invention. 

[Drawing 6] It is the perspective view of the polarization separation unit array 
concerning the example 1 of this invention. 

[Drawing 7] It is drawing for explaining the function of the polarization separation unit 
concerning the example 1 of this invention. 

[Drawing 81 It is drawing showing the array condition at the time of seeing secondary 
light source images formed in the interior of a polarization separation unit array from a 
liquid crystal equipment side. 

[Drawing 9] It is the sectional view showing the outline structure of liquid crystal 
equipment where the micro-lens array plate of the example 1 of this invention was 
installed. 

[Drawing 101 In the modification 1 of the example 1 of this invention, it is drawing for 
explaining the physical relationship of the micro lens of the liquid crystal equipment 
section, a 3rd light source image, and pixel opening. 

[Drawing 111 It is the outline block diagram showing the optical system of the projection 
mold display concerning the example 2 of this invention. 

[Drawing 12l It is the outline block diagram showing the optical system of the projection 



mold display concerning the example 3 of this invention. 

[Description of Notations] 

1, 2, 3 Projection mold display 

10 Light Source Section 

20 Secondary Light Source Image Formation Means 
40 Liquid Crystal Equipment Section 
50 Projection Lens 
60 Screen 

101 Light Source Lamp 

102 Paraboloid Reflector 

200 1st Optical Element 

201 Flux of Light Division Lens 

202 Medium Flux of Light 

203 Condensing Image (Secondary Light Source Images) 

204 Secondary Light Source Images by P Polarization Flux of Light 

205 Secondary Light Source Images by S Polarization Flux of Light 
210 Lens Optical Axis 

300 2nd Optical Element 

310 Condenser Lens Array 

311 Condenser Lens 

320 Polarization Separation Unit Array 

330 Polarization Separation Unit 

331 Polarization Separation Side 

332 Reflector 

333 P Outgoing Radiation Side 

334 S Outgoing Radiation Side 

335 P Polarization Flux of Light 

336 S Polarization Flux of Light 

370 Gobo 

371 Face Shield 

372 Effective Area 

380 Selection Phase Contrast Plate 

381 Lambda / 2 Phase -Contrast Plate 
390 Joint Lens 

401 Liquid Crystal Equipment 

402 Micro-Lens Array Plate 



403 404 Micro lens 

405 Parallelized Lens 

406 Outgoing Radiation Side Condenser Lens 

411 Liquid Crystal Equipment for Red Sunset (Transparency Mold) 

412 Liquid Crystal Equipment for **** (Transparency Mold) 

413 Liquid Crystal Equipment for Blue Lights (Transparency Mold) 

414 Liquid Crystal Equipment for Red Sunset (Reflective Mold) 

415 Liquid Crystal Equipment for **** (Reflective Mold) 

416 Liquid Crystal Equipment for Blue Lights (Reflective Mold) 
417, 418, 419 Parallelized lens 

421, 422, 423 Micro-lens array plate 

430 Light Guide Means 

431 Incidence Lens 

432 Relay Lens 

433 Outgoing Radiation Lens 
435 436 Reflective mirror 
450 Cross Dichroic Prism 

461 Blue Light Green Light Reflex Dichroic Mirror 

462 Green Light Reflex Dichroic Mirror 

463 Reflective Mirror 

470 3rd Light Source Image 

471 Liquid Crystal Substrate 

472 Liquid Crystal Layer 

473 Protection-from-Light Layer 

474 Pixel Opening 

475 Opposite Substrate 

476 Micro-Lens Substrate 

480 Polarization Beam Splitter 

481 Polarization Separation Side 



[Translation done.] 
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[SIM] ^^eoii^pgi55riii§-r63tfi^lt^D 
0 0ls:J:9*fto4>nX3R2 0 2K:5MIU 2&fti!Stffc 

£ LT*2©**5?*3 0 0lCgai-« o #2 0>**SI 
^3 0 0fi, rixSr— «*(Z>ffl***^e>*<5 2**« 
Uc«lU(UUtU4 OldfiltS. ffiASBSM 
OOv>f^Di/yX7 W4R4 0 2(i:n5:il^®4 
0 10®*WPSPiC3 3fc5t^»t ur^-TSc 
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[mmi] ftmt. m&ftmt>>hm&ztiitftt>*<D 
2 Kftimte&L^mz j: g ^^ixytm^m 102* 

^^$r 2 f&tcii^Lfcm 2 O 2*3t^$:^^-r6^ 
2<9 2&3fe^4feJ£/£3Mi*t, fttJie|fS2 
<D 2 &3fe2B{fe7£f£«aiC J: 0 £ ixfc««B!B 2 CO 2 0C 
ltm&frt> 3 3 ftft««k»^& 

b, WlE3*3te««^*#«*»feWit*ixfc**iii*lc 

*<0«^<Dfi3?IJ f * ^ t #%fa<Omm XvfkiDttb 

mm- tt£2>& 0 iciwe* 1 <o 2 KXMtote&^WL'* ft 

[MM 2] MMifc*ivvc % ifrfem 2 <o 2 
[MM 3] MMllCfclvt. lWfE»10 2**« 

&s mm&m^WL<Dmmm<om*fa<ommxv'?k®, 
r b £ mtt fc t z> $&m**mw. 

[MM 4] M9ftqil^6 3«)V^rtLMcd3V^T. fflr 

[MM 5] M*«i3fl»e>4«>v^rti36»ic*5v^r, str 
&*ti?timm'rzwiR<Dmm&m^&k, *ti?ti<n 

[MM 6] SME*fflW*e>«)7Jt*JK«r** 

ttCMX^tt^JRtc J: 9 #fSI<*n*: 2 ««(DflI#3te3fc<z> 
U «TlB«WI#«tt«*«>iif*«:«^. 



[MM 7] MM6lc*5V^T, flMe«#»£¥Ekfc 

mw*o*«w**3esnrv^c i twit 

[MM8] MM6Jc*5^T\ 8tifB3tofi##I¥Jaic 

25^01 bm*>mmx?*bmttf* tftmmmow&m 

m*y^b&<nmm*y^b<nttb1&Wi-bftZ>X.i 

i&&ftjkftm¥m<Dft¥ftmt&f£znT^z>zb 

b + SSTSHt^SB. 
[MM 9] f»M6d»e>8«)V^KW:*iv>T, tt 

oftS^MuvXfcffi*., MIE«»«>**»«dw^X«) 
[MM10J MM9^*5V^r, 
[MMl 1] »*«6^?)8 0V^fiii«v^, 

n<&uvX3&»&ftdfK Kou^x&b. mm— ¥®±i- 
[MMi 2] MM6jc*5v^r, 

[MM 1 3 ] MM 6 A»e> 1 2 (D^TtiMz^ 

[MMl 4] MM6*»e>i 30^rtu^c*3^ 
T, UME^^n U'VXttJB^^S^-f 
XJC X o Tfltefc $ ilfc C b «r#» t -T 5 #^§>^£e 

So 

[MMl 5] MM6*»bl 4Wl k tiMzW> 

x^ j: o $ ixfe r * ttat t *r 6 »&m&f*m 
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[111**1 6] f9**6^e>l 5 0l^n^lC*5V^ 

[0 0 0 1 l 
[0 0 0 2] 

m*<omn «^**ssb*>#**j:l-c. 

[0 0 0 3] rrt?, ^^3to^-tt^rii5«>6ft«<t b 
Tf* x *-a>tt*Mfcfll* LT, 4$08¥3 - 1 1 1 8 0 6 

[ooo4] — ^\ ^s^mco x o ftm**-*-**? 
um*&*>zmn*>ity><DWfm& mom) ^mr-r 

[0 0 0 5] 

[#9!;&s#fcL<fc5£'f*5«ffiJ U^U/^^e,, -co* 

[0006] ^^-e. &m& : f-&&mb-rz> 

[0 0 0 7] 



w*»e>w»$ixfc*A»e>»i^-¥B5±*ca«<o» i <o 2 
~¥®±ic, «rejR 1 <d 2 <t o mat 

£ HfetB*o»' 1 CD 2 2 *K1«M> UI2<D 

^$n^^te^ 2 cd 2 e> 3 

s 3 ifcttagtem^a t , tfria 3 % 
Mtozthitft&mmiz. x 0 mm-tz&m^&k&m u 
MB 3 ft*as*©ia^ri^<oEyfl fyfi «*fij<0E*y tr 

Kxmmzj&^m* it r* 3 **s«»«fii!o**»tt 

[0 0 0 8] ±iaco«^tcJ:n^ 2oco2&ft2S#tffc 
ffi«?-ai*as*niB*fc*. L,a>*>, 3 

k &m~k £ ? tcffl l co 2 fctt 
3 & ft W*«*^S <o **«K4*s *ft £ v * 6 it & . 

£ k&sfmkteZ. 

[0009] ±tas 1 <D»^g«^«Bte:fc^-c\ m 2 
»tt«r*st"*-ixHr, ^coi 9^3 K%mmMf&*fk*m 

5 ^fJtT^r -5 r k ti^mxibZ. 
[0 0 10] TKfrh. 3 ft3tW«^*^iktt-jtt»^ 
■^>T^D u>X"C^^$ttTV>-5r t*s#V>*s. ^ico 
2fcftn&Mi&^WL<o%^®&*mttS*kZ£ 

[0 0 1 1] ±IEJBl«>a¥a«^»B*J:*5V^ 

ii/^oswtis, ^IEffiS8#S:co«:fla^^co«|«l 
tfctB&(^--e$>^t 3 coSr^-r^r<b^-C#So rcoj: 
9 ic, 3EI«#©coWS6®«t^®««t »3 t>*T** *6tc 
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[0012] <*e>ic, ±ffi»i<o&^^£©ic*5v> 
5 * , wiei&*»ii^»ic <t o -cam $ tut 

£ , ^rfe^^aic J: •} $ tifcHUIBft ft £ 
»^-*S^*¥*fc*«tt*3::i:fcJ:0, 91S<, ft 

[0 0 13] tfcfc, «i^2^S^Ilj;, * 
<fc t> £ frfc 2 a^Offift^JfcOiBft;* IrI fcffi a_ * 

Mia^n^^mi&cDij^sriix., atrial * n u yx 
[0014] ±B©«iafcJ:ix«v «W©aw«* 

[0015] ::-c, aEW¥H:i:urtta®s*fcttR 
[0016] -j»«t**7^y 

7^^-iaoti^$il5 1 ()^<, 7t2S7VX 



[0 0 17] ±ffi05«^|C*5V>-Ci* v ffl*«^»:T^- 
J*Lfc#«tt (2**««0 Sr^^nu^Xlcfc*^ 

(Sl^lftSixTV^^^n u:xXas«H#«0>li*£ 
Wt, — ofl>^-< ^ni/yXlCio T^&tf) 2 &7ft®{fc£ 

[0018] * p u^xtt;* 7*«*k amtAft 

[0 0 19] ^^ni/yXtt- J.B»Jcogfc 

xr u-^&t Lraew^ajcflkijWtrffiv^T^iv^ 

[0020] ±iBSB2o»^si*^«iaic*5^r, a% 

m<D&?\])*y7-<DltbMm-btf:Z>S:?>\^ ^127t^7> 
[0 0 2 1 ] «*tf, *SC 

2<DUvX«tS:«a^to^t)-t-5ri:{CJ:D; 
ic^JE-r^r^^TtSo roJ:9^u>x<D^ici: 

tt*«c*« lc»i6 $ -fr 5 ^ t *5-C # 6 e "C«> S. 
[0 0 2 2] rixicj: 9, h-y y^ftffiSrWb/jrv^— 

^ o uvx<Df£«as§£ ^ 

[0 0 2 3] ±«BSB2 0»^S!*^«RJC*5V^T, SB 1 
<7>2^3t^t^^:#@:i: LT, Bft^-^ffi±^iB3?iI$tu 
fe*»0*»©*3»C»«u^X«:«*., 
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[0 0 2 4] — ±iagi 2 <&»93!»j*gBK:*Jlr> 

^(Du^x^-rnrf^v^ h-y^^»i/yx-e 
xtt^^ Y$ft^rpj^^u>-xft^^^6^«). 

[oo2 5] ±t&m2<o&T£M.&7fimmz&^x* Mia 
rip. mBMft&mmtwfizMitLittis m&mitftm 

[00 2 6] i©J:54«*»iM«r»fflt5itlc 

[oo2 7] tz&^ z.(D£otmytftm^&*m\,^tzm 

tt. uvX^*5lt6**ttffiSrfSl±T€r, &o 

T^^ 0 tot, aew^ajc*5«ta*spjffla*«r-ji^i 
[oo2 8] **»«^®d*ea«t*n5*n* 

6 >X t m&<n$kft v >X 

«:2»5c«^E^JLT1»*Lfc«*ix>'Xru'>rSr, * 



[0 0 2 9] SfelC, «**^»^?>W«t$tt6fi* 

[oo3o] £ibt-£rt:* MtSJxa 

*tS«*K"CO*»iRfi«rtt«-C#. RlttKKtWX 
[0 0 3 1] ±IB»2<D»^H^^g|C*3V^. 

yX7K«i:^St^Il:-Wk-C#, -r-r^ 
[0 0 3 2] MX4tdttfe^^nu^X«:S 

[0 0 3 3] ^^5, 7>f^i/yX7K«tt, aCW# 
uvXru>f«t8CW^©i:©»ffi^*5lt5*«* 

[0 0 3 4] ^ ^>iC, JilEJB2 0»^S!*^3SBIC*5V^ 
-C, WIB*W*»^<Offi»*S:2W±Ofi I *(C^(*r*fi l 
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[0 0 3 51 

ft) , Y$6^r«i (tfi^rpj) , zWcfrft (s/^ajmh* 

So 

[0036] i ) la i *3&w&&ffi l^s: 
«ft2o, LToMS«ff4 o, » 

2ftXM«»Afft2 O^J;9«3t^rRl^5l£iffifofc- 
tt, MM»tt4 oerJRMU 

[0 0 3 7] #2SSi5 1 o 3t^7 ^ioih fttt 

^*»fe*wt**t*:*w^ »y>m» 71/^-1 o 2 til 

2 o ldA*M-s 0 - r T\ ftflagfl l o <n% 

mfttoRfrisx'r.uytt&L letter— 7£<nm&D otis 

»WUVX(D««<0 1/4lC*iSi-5) 1£VX%fa\zW- 

[00 3 8] 2 KXKfl»dt#8k 2 0 fi, *JR» 

LT<DI l 0>X¥Mt 20 0^r, £lc{Ift3&£ 

^xvmtzm 2 <D3tfi?^3o od»e>«*$tt 

[00 3 9] $ 1 Oft^Ifc 2 0 0 I*, *0>*MftS:|g 2 

«**a?*2 o o t(offie§8««:, ytmmR&m i <o 

3t¥&m2 o Oco*£>{c**J;9(cta££ftT^£o ft 
1«&#¥M*2 0 OJCA*tUfc*tt, 5fe*»#JU'^X2 
OHcJ:9*ft0!>it>nxX2O2lc5>«dH. 
*»«u-^X<D«*ffffl|cj:0. **^A*«iL*£B: 
ft^Fffirt (Hi-Cf4XY¥ffi) o+IW3te*3ft s <XiK"*"5ffl: 
BJC**»Wu^Xo'*i:PI»0«*« 
2 0 3 r uvXtSiL 



[0 0 4 0] ft, 5fe^fJ^^X2 0 lG>XY¥ffi±lC 

4 o i (owmmm&iomvtkteUB&K-r* o \z®%;£ 

ilX V * £ o . X Y ¥®-hT X Jj fa V >ES-g<D 

ftttWUftAfitt (ffe im^TX^? htt\*3 : 4) £r 

*lti^ 0 z<o&mwm»<Dift»fr\c&t>itxftM&m 

5, *«-CI4*l!aW««©« : StOT*^ htt£3 : 
4 £ LTV>SO-C\ 5t^#J^>-X2 0 1 : #t<OT 

u yxo x m^iri^>£^i tr v * t Ytoxtwrnw tr * ^ 

tf>Jttel : 3>/4-efe6o 

[0 04 1] **»«^>X^E^Jott*tt % ES 

x. ffl«m*«j«rs**»«^^xo^*s«sicx 
[0042] »i©**K**«*-rs**»«u^x 

2 0 KD-^tCJi^W^X^V^^ixTiJ^. 
SLt^5c EI3I^ J Er*L«€ r n©*SC»WU'^Xjc*5*t 

au>x*fft^ttiasr^u^Bi-e*)!) % m3xnn3ft 
«r««-r * u >x 

(uvx**NcuvX3t*ft^i9:S$*tfcu>X) -c* 
9, 2, 4, sn&mtfL'tzfttii&mi' 

— ig© 2 **H«tt. H4 (3feSttl 0M^&2 8: 
*2Si^^#S 2 0 $r^^^) ic^-t-J: 9 (c. 

COX if&frftCOSB^IJ tT iy ^ t Y$&Jjfa<Dmf\] f 5/ ^<DVcX$. 
1 : l/2-efc9, ftlO^qtKlRlCfeltS**^^ 
VX<OX^fS)<bY^rS]<bOgajlJ^y^(Dit (1:3 

/4) ^nMotv^a, mii, 1 <Dyt^mzm 

h U^:^S^^^XS^^v^-CV^5^*•r$>0, -^(75^ 
2ft*WlftOY*ft^(C*lt6K^Jtr^^<©^S»E 

±x(oft&&mi'>x*m>L>i'^xktezm&hib2>o 
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Tt>> 2**«*«>Ytt*l$JlC*5^5E3?!ltr-/^0*«r 

[0 0 4 3] 12 £>3fe^5& 3 0 0tt, uVX7 U 

0, SWM3 8 0M^^^3 9 0^** 
««*tt5a-&*-e*>9, W10>«¥E*2 0 0lcj:£ 

#ttLic#LT»Efc¥ffirt (@n?ttXYTO ice 

I$n5o :^i2^fl^3 0 0lt tM2 0 

<I3fcftj££^ifl£@4 0 1 0^BfegJttMtett< «fc 
[0044] ^^X7 K310I1 & 1 

*>!K *;h^*tO+IH)#*2 0 2*HB*#*«3' 

/*$*vct^5. **^X7Wiia*«3 7 

0*i«»iasy h7W^6Wlfc« (»1<0* 

*JBBlCifivMll) l:fifL-ctJ:v\ 

«^2 0^wi^ Ximi 0^6U»Sii4 

[0 0 4 5] at*«3 7 O^^co^^^rEISlc^-r J: ^ 

372 fcd5«sij^icga^j-t--5«tp«c:«i^$nfc^o-e*> 

**ffi3 7 l tAltLfc««ttSfcn, §Bn©3 7 
2lCAJtUfc**tt**«3 7 0 £i®i©i-£ 0 

**K3 7o»i* a3t«±ott«icjsi:Ta 

3 7 1 t§8P®3 7 2<0ffi®«, 2Sft«»2 0 3^ 
jS£H*ttK*tt£r*«ra£MB»=y H 3 3 0<o<i3t 
#81® 3 3 l±lc»jei-5J;5lcKJ£3ft-C^5. 
-Ctt, «3fe«3 7 0fcUT. ^77««Ss^b*5¥«« 



«rfijffl ura*as 3 7 i &m&Tzm&\£n* mit&<n 

R«:**^^7W 3 1 0^&&*rad3t#lfc^-s/ 
F7W 3 2 0±lCttWAU"Ct>n««>flltt-<rX*^- 

[0 0 4 6] ActC, ffl*#«3.ny h7M 3 2 01*. 

^co^4s$:ia 6 o * v 

3 3 0 *W bV y^^tt^fi^JLfc«*Sr«:LTV^ 0 
fi3fc#«^-= s/ h <Dffi*J0>tt*W:* $ l 2 0 

0«r*dti-**K»f»J^>X2 0 kou^X^M^ 

«io**wti«u 29cxK««>Y«jern 

-Tar ctlCioT. «*5M»«* h7WS:i*UT 

[0047] Ytbwiicai-ssH— m<Dmyt&m=L= 

£-etf*JT*>s. £<b(c, xtt;frftic^{S##lte^= 
[oo48] a%&a^-:=- h 3 3 o ttt&fym&m i 

(C^TOIC* rt«Kl««#Kffi3 3 1 <b^M®3 3 2£ 

t^otv^r^^e), «x»MB3 3 i tmmm3 3 
So ::-e, d3t#8lDi3 3 1 tR*tm3 3 2tit fi 

3t^®^^^A3t«ftL(C^LT^4 5 

U Jio. £Uti&^ilX»Niai^:W?fttt«l«r«U * 

bic, «*5M*ffi*sxY^B5±«c««-rs»fffia 

i-5PtlJ»ffi3 3 3 0ffiffljC*UV^) tRWffijftSXYSp 
B5±lc»»r*Wrffi« (^^-t-SStiiJH®3 3 4<D®i 
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[0 0 4 9] flMMM*"* h3 3 0icA£tL*:3fcH. 
iIS3fc#fK®3 3 iK:fci>-c\ mirJjft*:&Z-r\cmyt& 
il®^ili§-rSP^3t^3 3 5<t, <Hft#fci®T£$t 

®ftft$C3 3 6t\Cftm£tlZ>o Pd3t^3 3 5«^ 

w*^pwtt®3 3 3&&Tmytftm*-~v M>bw£t 

2 *W S <B3fc3t5fc 3 3 6 tef5tf5t3t® 3 3 2 -CiitT^^ 
Z&z-s P<H#3fe3fc3 3 5 tfJCTftWlt^oT, 

[0 0 5 0] £UKD<fc?lc, h**Jfoft* 

d*<b, «*»«^=-y 2 

t>> (H*»«3-=y hoai*tffi<D«ld»e>atbtf. fettle 

<D + \C PflB3fe**»C-t*2Jfc*«*2 0 4 (fpJ^oT 
^S«3t3t*JCJ:5 2»:*a8[ffc2 0 5 (fnJ^oT 
£«) <0 2 0CD2^Wi^ (Xtt#|fi]) 

^22fe3t^^xfcC^lC<fco-C, X*ft^f^^iJ-fii2 
*3t««OE3?lJtry^ttSllfW{CU/2{C|fe< *oT:fc 

9, 2^*as«oxtt*r^(oejyt'y^tYW*rRioe 
fcfli-s 2 &%a§[fe<z>£?ij f s/ ^ t n&\zu/ 2 x& u 

[00 5 1] mit&m^iy htt±IB<D«fc*te£*1- 
<fc?K, mv^x.ixtf2»:3ta8C*^rt$ix*J:5^ 



&&ZJ:5\zmm-fz>ltit>* **i/yX7W3 1 0 

FT ^ 3 2 0ic*fbTX2rrS]ic 
[0052] mxt. m 1 ics-^TttWi-a. 

[0 0 5 3] 5&ft«3 7 Ott^5fe5>fBM-~;y 3 

2 0 l^^XT W 3 1 0 i: ©Klcfco t, mitte 

3 7 0C?D^m^HC0^P®3 7 2W>bk :! tf^efr<n>ffi i 

yt#m^--v h 3 3 o<D&yt&mm3 3 1 co^k^m* 

-«rf3J:5K:lBitt3ix, *1t. 0Bp®3 7 2cD08Dgt 
48 (X^f$]CO§aP*i) ttiB*»««^3 3 0©i(| 

5fc^^§8P®$T3SiaUfc3fe^li^^»5^A/^rj5S{i5fc 
AMU, S»®«r«rB!^i-5{1^8lffi«-Alti-6^ 

AJH-r6^mfit5<i:A/^^EL^v^s x *pffl4j&*JRv*# 
*«:»i-**«Srfflv^»^^tt 2*3fe««tt*:t < >i 

*vo>5{i5fc« ds^-fri") ^^oeas 

[0 054] ^7W 3 20 Otti^tffico 

^5/ hrw 3 2 osr«d£i-««*»«^y h 3 3 0 

<£>Pfcijaffi3 3 3<oeB»»C(0*X/2ffiftl6«[3 8 1*5 

mwzti. smiti3 3 4o^t-iia./2^4e^«3 

8 1 JS&il£;hrCWj^ (I7§:#i) 0 ro^/j^A/ 
2ffi«|g«oiafittl6tc:J: *> % mitftm~~*y hfrbm 

i***Lfcp«***tt, i/2ffi«*s«riiia-rawtc 

SWWffi^fettiJt$*tfeS«***ttA/2tttt 
h7W 3 2 0tmVl{SLttmfo3 8 0C 

[0055] 380 <Dmttm<DMicn. m 

^^^3 9 0^gB®$tLT*5 9, S^ffittSIWCj:?) 
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\>\ S/t, IilH£Lfc«3fcu>X3 1 
X2 0 l<D>yXM^©SM; 

y »> 3 3 Q<D®yt&mffi j $>Kktm<D&®.ft&\z 

[0 0 5 6] $&2<Dft¥&m3 0 0<Dmm&l£ttbZ> 
b. |i(D3tf^2 0 Olcfc 0#«S*xfc4>ltn3te*2 
0 2 (o*f?. ^5>#J^^X2 0 l^iO^J^W^tt 
fclflp®) li. »2 0**5*3 0 Otcj;0»AS5fi4 

o ico#^iij^^^±x*s^^$n6o ^n<trf^ 

&*tf><I#;#^--:y h7K 3 2 Old.fc'K 7 

^--e> myt&m^~v h/K32 o<^A#t«ci*i& 

3^3 7 0*582®$^ h3 3 0<D«* 

#8£®3 3 1 {c^tt^^3fc^AJlt-r5filfiJci:^or^ 
Sfc*, S#t®3 3 2«r«T«*4MKffi3 3 1 \zA&-r 

[0 0 5 7] fct AgfiSM 0 IS. $£S@4 0 1, %A 
K«<0A*HM (5t«fl!l) KE@£;ft,fc^T{tU>X4 0 
5, MAKBcotiJAttRI (S?uyXi) icgag£*i*:fct! 
lt«**U'>X4 0 6, ffiA»|B4 0 1 OAMM (*« 

fin) icEfl* tifc w ^ n i/yxr w«4 o 2 

[0 0 5 8] H9lt 0 lWW^nl/y 

X7 WS4 0 2©»ii«a^Lfct > ©-?fc5. #A 
0 Hi, H^Lfcv>S«as»ja3ftfc»AS«4 

ftoTl^. v>{^pi/yX7WS4 0 2lt 

^^ni/yXl«4 7 6±f£, BftffMnSM 7 4 <b 1 
#l-C*tOT-££ PiC^r-T * o U^X4 0 3«$H 
fc«*t<Cotv^. $£A£iS4 0 1 tctttt* 

i*o»j!i^tt*tti^ h y ^ ^ r> , 

oT, 1^08 P g|5 4 7 4 & ^ d 1/ y X4 0 3 



#f8^- 5/h7K320ia5M$ix$2 2 
&5fcilSite2 0 4, 2 0 5t^l4 0 1OMPSB 
4 7 4©EWffilt ^ftftGa&e^icfcoTV^;;* 
W % -^*n 1/VX4 0 3$r*ffpjS«4 7 5_L 
IcKSHBj*U n i/yXSfi4 7 6_«:.4M&Lfc« 

j£t LTfc<fcV\, -^^^nu^Xli, 

b^o&-e&&'<*3bZ. 

[0 0 5 9] ±E©J:3^*rt$ixfc«A»iaa4 Old 
A4*UfcMW**tt. TO^yX4 o 5-e^tfe^$r«J 

;t£*x (— oo^^ju-^Xic^or^^n^^ 

rat i/yX|:«tot W<£ftj£ £ 
) x M^14 0 l Mi$iifc-7^ ^ n i/yx 
7 u>f«4 0 2K:A*tU ^tL-e f tto^-r^czu>X4 

o mmmnn4 7 4\cm^4 7 o& 

MtiL-rz. z<»Mft&L4 7 oi*2fcjtmi&o>&&mz.fa 

*b#V\fcat>, ^Trte3&3fc^ffc£P£<£ 0 ^^nu 
>Xttli*&fl q t 1 *t 1 ~C*f fo-t 6 <fc ? tc^fifc $ *tT 

^^uyXiaotS^3|5:M4 7 0^ 
-t"^^o®^§8n$B4 7 4ft\zBf££tiZ>. mzMJti 
tf, -o©i*Mp«fti:»rt$fiS 3»:#jBMfc4 7 0 

l«^^nU>X4 0 3ICj:oT^^ttfe3tiIS 
&-?$>Z 0 znn, S^W^Di/yX4 0 3$r-||: 
^UTt>raDJ:5JC3»c*aR«S:iif*IBp«4 7 4ft[z 
Mf£i~ZZb&-zim-?hZ>Zb&W;#il's ^oT, 

o 3&mmmnU4 7 4 i^iriMir 

oi/yX4 0 3©»l ^i*L'b*ASg«(Z>iii5Mkfc|^ 

V\ li^^OlMO 1 O^C^)-^^ ^ n 1/VX4 0 3 7J5 
^^n^-^-r^o 1/^X7 U><«4 0 2«rffll\fWi. 
2^2S^v r /^^^ice^Jb-CV^Tt>, ^-f^nuv 
X4 0 3<Offi?iJSr^t:^^5r^/i<m-r5w^^T 

[0 0 6 0] W^Dl/yX7K«4 0 2Oi^^ 

b, mytftm^-v ftw3 2 oic«tt)^$ 

ttfc2®^<D2J^)t^2 0 4, 2 0 511 ^^oi/ 
>-X&&4 7 6±tc^^ix^:^^ix^^^^n 
X4 0 3tC«to-C^A^©4 0 1 Oilil?IWP^4 74C 
3ft3t««4 7 0^: LT^^^^^lC^^o 5fet-lft 
^U^ct^J-, <B56^ias y 3 2 Ortlcj^rt 

2^3t^<OgB^jott^^. IKA^©4 0 1 co® 
^§§P§P4 7 4COE^lJ<^tt^^fi1i:rfeSyt^, ±X<D 
2»:5tM&2 0 4. 2 0 5fi3^2i^4 7 0 <tftoT 
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@I^&BngB4 7 4 £i§i©-*-fto ^oT, f£iHigB4 0 1 
5r^i<«^S4 0 l £iii§1-*w£tfs-e£<5*: 

fto 

[o o 6 ii ifr/. S3 rics^vriMPi-r*; f&s$SB 

&4 om f&fli£B4 0 1 £i§i§^-ftftJfclc*fL-C, 
o±fctSW*^S*ift. «48l4 0i©»?i/yx« 

ICfifi$^fcW»{Rfl**^^X4 3 011 )KA£B4 o 

u^U ^^c^^pu-yX 
4 0 3*>*3fef«Blc.fc 9. m&mW4 0 1 &tMt1-ft# 
*l4*»**t4otv^fci!>, 0 
$*TtUltflJ**l/yX4 0 6 mbl, «tfcG>38» 

fto 

ioo62j o \cm& ufca^ai^^Ke i 

V^*l/0^ft 0 tot, «^ITO^t>T7^^ 

5l"Cfeei:u>pBaffi^*)ofc 0 HMfc36Bl£*st* 
<Dft±t£^t#m-ft<o-e x aijfcJBic^v^TJSiW**^ 

[00 6 3] -Tfc;b*>, *«H<oft?S!«^SB i 
ffSl<Dft^i{S2 0 0<i:l2(D^^3 0 0lc£ !>« 

ic j; 9 o i <om%mvm!&w&*i%— izmm 

fto «***©»^iSS^*$v^Ttt*«*Sr%if 

#, RAKB4 0 1 KH8!@£*LT^5^-f 

UVXTW1R4 0 2lC«fc!K M8g4 0 ItCAftU 

Mnn*m®tsitZ>z ttf-CZ Z>it&, l^ot, ftfiJJB 



[0 0 6 4] «ftKB©i:5lc(H****fflv^T 
fc^Kltt* *£,§,g@4 0 1 lCKttSttTV^fl*R|c$j 

{k-rftw£ris-C#ft 0 ^2<O3fc3^?3 0 0<ort 

«Jc«ta**3 7 0SrRlLt^5fc», ffAMtrllR 
m-ftJB9l5fe<0*lc. &£i^-eo^lC5Fgfcfl&<0<B 

fc*<0?fr»£Bfc-JB/h3UM-ft r. £ ft e 
[0 0 6 5] $X±<DZ bfrh. ftm£ftmt><D±Ztj:ft 

tsrttTt, »a^wttigfcs^3«^a6B*si« ( 

T£ft 0 

[0 0 6 6] £ fclC, if^M-Cfe5M8©4 

o i <o#Sb®ift^^«o^jc:^*?i3:-c, % 2 <d^ 
Jim 3 0 0 te*Slr*TWU 2 a«Offl3t**«r«*rRl (X 
*&#IrJ) K£rattlc#Hi^ft^i8£LT^ft. '^t, 

[0 0 6 7] -jftlc, ttft*fa&7>>yj*tj:%$i&Pm 

S^o T^S^Btc Attr ft ^/j?v * r t ^S^c 

»5 ^ ^X^ &m\<^J:<ThmZ>\< *«a§«B«r jis-c 
-t^H**, /hSl<o»^S!*^KB«:lia-Ctft 0 

[0 0 6 8] »2©**5*3 0 0{C*5V^2« 

«©ffl##*«:*#fa (x$ft^r6]) lc»«rftoic^ 
lr\ JBl 2 0 0O*H-PJx«>*3K»WuvX 

2 0 ilcj:9^di$*tfeio«)2R*«B2 0 3*»fe« 
*lRj^J^2o<02**aS[4ft2 0 3. 20 5Wt 

ftn<td5-C^ft 0 -Ttttot,, ^2co3t^H^3 0 0JCJ: 
9 2frftm®L2 0 3«2^(Clii^li-ftfc46, 
iS^Iim m2<D^^3 OOCioT Y 
W*r^OiB^|try^»t€r2/3fc««>ixtfa<. X$6 
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[oo6 9] immwi ®£#M-i)- mmmi xm^it 

^^qi/yX7K««:, XY¥fl5lw*5«t**JgJgtt 

4 04i ^ u 1/^X4 0 4 IC<tot^$tl-5 

3»C*«lft4 7 0, «AKIS4 0 KOp^WPgP 

4 7 4 0^tJStttB«r^UTV^5. #W£*$ivCtt* 
5fc5fc#§lJUVX2 0 1^4fTX4^J«Cga^JUX«^$Jx 
fc*l<o**if*2 0 0<0«[^S:aSUTi>«. 

@J^iC*f It 10CO^^>^ n 1/>X4 0 4d**f-j£1-£#| 
J5fc£/«£oT:J3tK 1 ^^f<75-^-f U>X4 0 4(Cto 
TJ^rt:*^5 3ft3fcW«4 7 3 2[Wa-l] 

ioo7o] z<omtj:mtiL\zt3^xi>. m<Dft¥mm 
200 «r«dc-r-5**:»twu>X2 o i ^ 2 oft^ss 

^30 0 2 0 

**^>X7W 3 1 0«f©u^XW4^«BttlS«rSI 
IU ^$ix5 2^2S«OE^m»tSi^MP«l54 
7 4 (DK^iJ^ffi t trtoOBm \zt*ZX5\£'tZZkic& 

[0 0 7 l]Mt % 6^«O7^^ol/yX404 
»t^^i/yX7Wfi4 0 2«r«j«Lfc#£' 

^ d i/yX4 o 4 fli^r^i 1:5 ^ ,1: ^ 
<, y>{ ^ n l/yX4 0 4M«t|$iifc-7^ ^ o U 
>Xr u-^ t£ 5fctf>, W^ni/yX7K 
«40 2(cj3it5ftf«ffi»*«:-JB^±S*-5r^^-C 

[00 7 2] 2 ^SKa^^fCtt^/U^^^ll* 

»*KEo®5tf±lc 3 &<OX; 7— 7 4 — UT 
[0 0 7 3] (%K0!ll<0KJ&0!l2) 

as y jr^JBft-cfcev-f * n i/yX|cj:oti^$ 
ixfc^^n wvXT i~f«4 0 2$:f l^Cirt)^ 
5o h-yy^Wcou-yXtfl uyX©AWW J 



^XjCioT^fife$tL5 3ft3taa«fc4 7 4 ^KWttttSr 

fc«>> ss 1 oat^s* 200 2 (Dx^wm 300 

\c X o X JMtd ix* 2 9c«S«ft<o£^mflB^»AKB 4 

0 l 0>@i3?§Bpg&4 7 4 0iB^J:t£$t— 

te^ftOffi^J^y^CDJfcaSl : 3/4, 0$»3, £U<D 

w&<o\*. mi <nyt%iwm2 o o*±xm*b\<>^x\z£ 
oxmf&i-zzk&xzziztb. m2<Dyt^m<D$kyt 
u>-xr i"f tmi <nyt¥wm&m—<D u>xr w # 

f$.TZ>Zk&X$Z> 0 

[oo74] mmm 2 ) 1 ic^ 

&B 1 LT, 3tfe:coSijgM^f«^B^^^: 

3«^<oj»^S!*^«B«r«rti-snfc<>-e#s 0 

[0 0 7 5] 01 1 te. #W<0iS«S«i5*«tt 2 Oft^ 

fif/££^LT^£ 0 *Wo»^S!*^3fiB 2 f4. HJfe^J 

1 l:/TLfcS¥M^m 1 tt, ^rtc, 6 

3 4ofe*«c4WB-r«fe3fe5Wi#a, 2fct* 3 

^©{fc£^&^5^il^<D^y£B£ 3 fWHcm^ Lfc 
[0 0 7 6] #«<DSa£S!«^«fi 2 7 v^A^d 

[0 0 7 7] Z<D2&ftm®Mj&¥&2 0frhm&£tl 

3-CRIt$JX, WfbuyX4 1 7 *r«T#*fflfKfi» 
B4 1 Ileitis Wfe3t&t^^3t0 9^. ^ 

iC^-UTrt:, AftU>X4 3 1, yi/-l/yX4 3 2, 
&UfffiMl^>-X4 3 3 y U-VX^-Cffi^^ 

hfc**fa4 3 ozmixtbh* bp*>. ^fe^ii, it 

1tBM#<{9v*<( $ 7— 4 6 2SrSiSUfcSlC, * 
A^t^^X4 3 1 ^T^^7-4 3 5ldJ;»?S 

tt^ttry i/-uyX4 3 2\zmfrti. rcoy 

Xt^^^n^, M57-4 3 6Kcfco-Cfcb£tU> 
X4 3 3iCag^H, U^^^tC, ^T<k^>X4 19$r 
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4 11, 4 12. 4 1 3<oyt&A&1-$M\Z&m£1XT 
\t^Z>¥-ftit\s>X4 17, 4 18, 4 1 911. Hifcfll 1 

ft, #3t;Si£&S®4-i 3 -icftR&'ftTvvft-ipfTfl: u> 
X4 19 (t3|3fe#©<^ttl^^>'X4 3 3 WfcLrt: 

[0 0 7 8] 3^^fc0^^g4 1 1. 4 12, 413 
lei*. 3t*SAIti-5ffiS^^>f * n uvXT u^«4 2 
1. 4 2 2, 4 2 3£^;ft^ft,EB£*VC:fc>), 2#Ofe 

KWc:A«Ufe»W**tt, 11, 4 12, 

4 13coi£)fc/g "CiS^tLSr £ft<, *<D 

lZbA,}f7bm&$im4 11, 4 12, 4 1 3<DmmMn 

[0 0 7 9] 3^1^114 11, 4 12, 4 13 

^n^^>r>D^ S /^7'yXA4 5 0tc:Atti-6o 
^^^n^y^^jjXA4 5 0lcil ^^tto^m 

$tt, a»ii«***+ac:i lefts. 

[0 0 8 0] Z<D£?\cM&Lit&L^%L$c7r:mm2-T? 

v*MxT^a 0 tt*©flaw*Bfcffl^T?:^ 
Aftffl#ft*«r«ft«fifc#< £ % 7^^Aftfi**3fe 
^)H^^3felt fixe -C^iR^ix 

ffl**Eo|8»4r»^a*:Si"CM<o^:#ft»ai*« 

fc^tt), **JBofi*«iii**)fc9 0ffiaSi|^s|ii* 

[00 8 1] EP*>, *«©ift?i*f»fi2-Cli, 
ST$ 1 oa>feMt£*Lfc7 v^Aft«***«r. 2&3fe2i 

©4ii, 412, 4i3$:rat$^ 3 *m<om 

*»BJc#g9:$nfc«*W-felt5*»4Rtt^*^^ft 



*«ife«:»^feftv^i?> % #S»A»e>W»<**L53fe© 

uyX7KS4 21, 422, 4 2 3lC<fc 9 v «AK 
®JcjMtbfc3t<o#< £&A^Bo&3fe/§-e&e>n*^ 
tft<li^§BP»«:3ii§$-ti:6r t*5-c#S« %ot, 

[0 0 8 2] Sfc, «4KB^»»*nfc«3fe«lc*j»t 
5*»«RSr««)T^ft<-C#6rfc^e>, ttSMXfc** 

5fcaCxo?ftai«BSr>c«{c/jNaMfc:-t--5ci:3ft5T#6. » 
tC , 2 Ikftffitim&^WL 2 0 K 3 7 0«rEIl 

o*ic»*«B^o**ic^Hfttt<o«***3&siaA-r 

5^ &*S|2&A/Jfftir\, Hot, ¥ffttO»v^*«:W 

[0 0 8 3] &L±.VZkfch* **IC3tW*^#ft* 
2S7 VT^ffl^T, #*(cndv^S9Bft<r*^RTfll3ft 

aj*B-e»jES»rffi-c*> 5 , £ot#*p£Bo&W£{£< 
-r^rt^-ct, »^-t*ffttttftS9a«^KB<rX9l 

[0 0 8 4] *2 0**S5R3 0 OlC&t^T 

«LT^3. t£oT, 3tfi:Srilltlcr6wi:dSft<, « 

[0 0 8 5] 5feo»*«iJcB8UTBiWL,*:J:5»c % * 
2 -cr*, fi#»fc#MI*Sr*a*A 

0^ffltti-^3t^o^ojtz:^i9^^^^xv>s o 

*fi&fi*:J!aipi-r6RK, *tft*tt*oT 
»eS^BIwAlt*rS3t^ifftv> - t «r*!*L-Ci^6. 

^«rfflv>ft<rt>wsv^^ii«fc«riim"e#, 
/J*oaa?ffl«^jSBfrlia-e# 5. 

[0 086] *fc, m2tf>5fc^3i3 0 0(C*S^T2 3fI 

2 o na9M^ioo2WM2 o 3t>t>m 

*lRj^JA/^:2 0W2ft*«*2 0 3, 2 0 5$rMt 
S^t^-Cta, -Tft^^, ^2(^3t^l?l3 0 0lcj: 
9 2&3fe2ig{fe2 0 3«2f&tCit)!nJ-r6fc«>, 
a**Ml-Ctt, fB2 0X¥XM3 0 0lC,fco*CYtt 

^rp]<ogaj'jtry^itSr2/3ic«gftixrift<, x$6^ 
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fan 2 frytffi&com&ivv^z i / 2 {zffitbz&mtem 

^fn^ 7 ^!)XA4 5 0 Srfl^Tl v,50T\ mW 
<DfrM<t&*im-e*>Z>. ?&iSB4 11,41 

2, 4 1 3 £&^u>-X^£<ara(O#8&cO;££as0v>o 

t>tfMftS&tf>*, -t<o*K<OS**s»**ds. *#|-Cf* 

31, y u-uyX4 3 2, &t;ant^>'X4 3 3jj>b 
tt* y u-u^xan?««ufc«t*^a4 3 0 

[0 0 8 7] ft, 24*0^**0^ ?^ 5 ? — 

[0 0 8 8] (mifcW 3 ) HJfefll 1 LfcttTaftig* 
[0 0 8 9] H 1 2 tt. *«oa9S*/TSl 3 C03t^ 
1 l:/7tfc»5S!*/T8a 1 UT, fl 

2 0 \z x r> iai£-a*<o«*** (*#]<dj§ 

[00 9 1] r©2»*jR«^j*#a2 03ft^W*t$ix 
#8ft®4 8 1 -CS«t*ttiiff^rPl«rl»9 O^^bix, 

SiflftftJfc (P«3t**) f*<B3t#IBffi4 8 1 Sr*rO* 



[0 0 9 2] ^n^^^n>f5/^/!)XA4 50l:A 
3o<D3fc3tlC#f&$*V ¥ffi^^X4 17, 4 18, 

M4H , B&mtom&ytmm&mwA 1 5 , xvs 

l*S!<0i»fc3Mi«u&KB4 1 6^A*t"f 5. EPt>, *n 
^^D^y^^D XA4 5 0 14, ^SKSSrMW-r 

3 4r0f^>ttAKB4 14, 4 15, 4 1 6ldtt, 
&-rZW\Z-v( ? o UVXTU^|g4 2 1 , 4 2 2, 4 
2 3*s*Jx-^KEB*ix-C*l9. KnX3R«^^nu 
>X7 i^TttLLoW * n U VXIC «fc o £ tLfttfi 

[0093] *«-effi^r^5»fi«ii4 1 

4, 4 15, 4 1 6l4SftSTfc6fc«>, ittt-etl^K 

fi8B^v^T-?:n^ixrofe*S:3EPiU, 

H^ttoMKB^&oSJttAttX^fllFfllkil&CTtlBd 

B4 1 4, 4 15, 4 1 6*»e>ffl»3iXfc«W#Jfc (P 
tt. ffU 5 , ^^ui/yXri/ 
^tR4 2 1, 4 2 2, 4 2 3i?mtU>'X4 17, 4 
18, 4 19£rj&T, ^P7^^n^y^^J)XA4 
5 0ICAMU -oo#¥Bte*J*S*tT* BSS&-rs<S 
8 0l:ff«Altt6. BPt>, *n 
^^^n^y^yyXA4 50 ttMXId> <b ffl JW * 

[0 0 9 4] «f-^^^y 2/^4 8 OMAJtLfcft 
*<0 5*>, KA3SB4 14, 4 15, 4 1 6-C3BSi3*i 

fc**ttP«***^*orv^6fca«). (S>ttr-A^x 

y y*4 8 0<Offl*»BtB54 8 1 £*:tf>£ U » 
^u>X5 0£r&T;** y->-6 0_h^jii«Sr^j*-t- 

[0 0 9 5] r(OJ;9lCfl|^Lfcl9:^^8B3JC*5 

^rt>> 5t^is^^^B2(D^<»r^^, -mm 

6 0 lot, 9V^^flB***«rfiaW3fc:^:-t-6«*0 
flRW«fi«:fflv^»&tctt, fl*e-W!)y^4 8 

RUMbPfcofe. L^U *«©»*ffl***«3-C 

[0096] apt,. #«©a?a*/TM3-ctt, *« 
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St^<E>&i§i&@4 14, 4 15. 4 1 6{£.mfrtlZ> 0 £ 

7^4 21, 422, 4 2 3|^i^ ffoH^BKA 

[00 9 7] £<bK, *2 0**»3R3 0 0 IC*5^T 

«o«^«Sr L^«AKH«rJIEmi-doic«^ J: 

[0 0 9 8] 5fe«*«S0»IHcBBUrRWLfcJ:5lc, * 
«o»«!li^8fi3Ttt:, rajfc&ttofc^3S*£*&*A 

wirtt, rft££B£flaWi-*§8lc:, *£fcft**r#oT 

[0 0 9 9] *2©#*»|f 3 0 0fc*JV*T2« 

v\ mi<oyt¥mm2 o o©^jx©jts»«i/yx 

2 0 1 IciD^rtSixfc io©2&*aWfc2 0 3*><b« 
^[RjlC^lJA/fc 2 OC0 2 2 0 3, 2 0 5«f 

lB2«>3e*K»3 OOfcJ; 
9 2&5fe2S&2 0 3Yt2m\zmtWtZ>*l#>. 
i^Il-Cli, l2(D3t^3 0 0l:<tot Y 
•**«l«>EWtry^«»«r2/3lc«W)*LtfA<, Xtti 
;frfttf> 2 ft%Hfeo££!) tr y ^£ 1 / 2 KcMae>dj^SH 
Sot, ^>Xo{g^$: ; eH^ii5<-ra^^ 

ftv\ 

[oioo] -JHrtc, KI*fflo[>»*aSB-Ctt. 
U R*tSte>«fiKBK::*5^-c\ iS»eK«r#ff^K< 



[0 1 o 1 1 ft, 6«5MB#SACf&3frfrdt 
[0 10 2] 

nan ««no9Hk«( i 

[El 2 ] ^3SW^H1SW 1 lc«*!B 1 <D3te^g&<D&fli 

[@4] ni<DX¥&m\z£<>xBj££tiit2Kftm&L 

[El 5] *»MOSI3ftfif!|llcffi-5a*«<0»aia-C*> 
[0 7] *JS91<D3ltt0y l ti«Sii*»«^- 5> h (0« 

[08] a*»*a=:y h7l/>TOrt»l:MSHfc2 

[EI9] *»M^*jswio5^>r^owvxru>rtssr 

[(a io] *»won«s«iroae^uc*5v^T, 
SB«©w^uu^xt3 9c*««. xxtmmmun 

[Eli l] *»W«>ll*«2^«5Ja:^S!ii^sgfi©* 

[si2] *ftw<onmm3\t&z&^mmmm<oft 

[»-**>SWn 

l, 2, 3 S:^$«^I£B 

1 o 

2 0 2Vt%MQLM&^8t 
4 0 «A«Bff 

50 
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6 0 




4 0 3, 


4 0 4 -vf? n Ix^X 


10 1 




4 0 5 




10 2 




4 0 6 




2 0 0 


m i <ox&mm 


4 11 




2 0 1 




4 1 2 




2 0 2 




4 1 3 


*%^ffi««S GMS) 


2 0 3 




4 14 




2 0 4 


p <t * 2 & 


4 1 5 


ttttftttAXB (SMI) 


2 0 5 




4 16 




2 10 




4 1 7, 


4 18, 4 19 Wiki/yX 


3 0 0 


SS2<D3fe^l?S& 


4 2 1, 


4 2 2, 4 2 3 W^qi/yX7W« 


3 10 




4 3 0 




3 1 1 


^ttuvX 


4 3 1 




3 2 0 




4 3 2 


V u>X 


3 3 0 


y h 


4 3 3 


ffittu^X 


3 3 1 




4 3 5, 


4 3 6 £tt^7 — 


3 3 2 




4 5 0 




3 3 3 




4 6 1 




3 3 4 




4 6 2 




3 3 5 




4 6 3 




3 3 6 




4 7 0 




3 7 0 




4 7 1 




3 7 1 




4 7 2 




3 7 2 




4 7 3 




3 8 0 


WRtfcfMHK 


4 7 4 




3 8 1 




4 7 5 


STACK 


3 9 0 




4 7 6 


7/f^nuyXSg 


4 0 1 




4 8 0 




4 0 2 




4 8 1 





mu 
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[122] 



[EM] 




f 

loo 



[03] 



2 03 



IF 



|j r 



330 



-J 



320 
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_4_._ 


-i 




m3fr > 








_i_ 
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~- — > 


j 


t 


_|_ 




M5ff — s 








T 


i 



Y 



2 10 



2 0 1 




3 7 2 



3 7 1 



2 0 0 



[El 6] 



[H7] 



3 3 2 3 3 1 




3 30 



3 3 1 



33 2 
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[08] 



[139] 




mi i] 



300 




[112] 
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